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1.Experimental Section

General Information : The progress of the reaction was monitored by thin-layer chromatography (TLC)

using commercially available silica gel plates (GF254). Developed plates were visualized under ultraviolet
light at 254 nm. Flash column chromatography was performed using 200-300 mesh silica gel. 'H NMR and
BC NMR spectra were recorded at 400 MHz and 100 MHz, respectively. Chemical shifts are reported in parts
per million (ppm) downfield units from tetramethylsilane (TMS), and all coupling constants are reported in
Hertz. The description of the signals includes the following: s = singlet, d = doublet, t = triplet, dd = doublet
of doublet, td = triplet of doublet, and m = multiplet. High-resolution mass spectrometry (HRMS) data were
obtained using an ESI-Q-TOF mass spectrometer.

General procedure for the synthesis of substrate 2: Phosphorus oxychloride (5.10 g, 33.29 mmol) was
added dropwise over 15 minutes to an ice-cooled, stirred solution of anhydrous N,N-dimethylformamide
(DMF, 10 mL). After 30 minutes, the appropriate acetophenone derivative (8.32 mmol) dissolved in 5 mL of
DMF was added dropwise to the POCl:/DMF complex. The reaction mixture was stirred at 0 °C for 20
minutes and then heated at 70 °C for 2 hours. The mixture was then cooled to room temperature and finally
poured into a 20% aqueous NaOAc solution (20 mL). The resulting mixture was extracted with ethyl acetate
(3 x 15 mL). The organic phase was washed with water (3 x 10 mL) and brine (10 mL), dried over Na:SOu,
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography
using petroleum ether/ethyl acetate (95:0.5) as the eluent to afford the desired compounds General
procedure for the synthesis of substrate 3: Compound 1 (36 mmol) and compound 2 (9 mmol) were placed
ina 100 mL thick-walled eggplant-shaped flask. Triethylamine (TEA, 22.5 mmol) and 40 mL of DMF solvent
were added, and the mixture was thoroughly stirred. The reaction was heated to 120 °C under argon protection
and refluxed for approximately 16 hours. The progress of the reaction was monitored by thin-layer
chromatography (TLC). After completion, the reaction mixture was cooled to room temperature and poured
into 100 mL of water. The resulting mixture was extracted with ethyl acetate (3 x 200 mL), and the organic
phase was washed with saturated brine (3 x 200 mL), dried over anhydrous Na>SOa, and filtered to remove
solid impurities. The filtrate was concentrated under reduced pressure, and the residue was purified by
column chromatography using a gradient elution (petroleum ether/ethyl acetate from 40:1 to 10:1 by volume)
to afford the desired compounds 3.

Characterization data

3-Phenyl-5,6,11-trihydroindolizino[8,7-b]indole (3aa): light yellow solid, yield 60.1%. m.p.
204.1~205.6°C. 'H NMR (400 MHz, CDCl;) 6 8.09 (s, 1H), 7.50 (dd, J = 6.8, 2.0 Hz, 1H), 7.48 — 7.41 (m,
4H), 7.38 — 7.31 (m, 2H), 7.18 — 7.09 (m, 2H), 6.37 (d, /= 3.8 Hz, 1H), 6.30 (d, /J=3.8 Hz, 1H), 4.24 (t, /=
6.8 Hz, 2H), 3.11 (t,J= 6.8 Hz, 2H). 3C NMR (100 MHz, CDCl;) § 136.54, 135.45, 132.93, 129.21, 128.60,
128.51, 127.06, 127.04, 125.75, 121.52, 119.98, 117.89, 110.93, 109.27, 105.70, 102.42, 43.69, 21.42.
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HRMS (ESI) m/z caled for CyoH;7Ny" (M+H)™ 285.1386, found 285.1386.
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11-(4-Fluorobenzyl)-3-phenyl-5,6-dihydroindolizino[8,7-b]indole (3ab): light yellow solid, yield 54.4%.
m.p. 203.1~204.9°C. '"H NMR (400 MHz, CDCl3) 6 7.58 — 7.53 (m, 1H), 7.43 (d, J = 4.4 Hz, 4H), 7.34 (dq,
J=28.8,4.0 Hz, 1H), 7.24 — 7.19 (m, 1H), 7.17 = 7.09 (m, 4H), 6.99 (t, J = 8.8 Hz, 2H), 6.23 (d, /= 3.8 Hz,
1H), 6.20 (d, J= 3.8 Hz, 1H), 5.55 (s, 2H), 4.24 (t, J = 6.8 Hz, 2H), 3.14 (t, J= 6.8 Hz, 2H). 3*C NMR (100
MHz, CDCl;) 0 162.02 (d, J = 245.4 Hz), 137.65, 135.41, 133.44 (d, J = 3.0 Hz), 132.78, 130.72, 128.77,
128.49, 127.65 (d, J = 8.0 Hz), 127.16, 126.38, 124.66, 121.43, 119.99, 118.04, 115.76 (d, J = 21.6 Hz),
109.33, 109.18, 105.83, 104.32, 47.05, 43.47, 21.56. 'F NMR (376 MHz, CDCl;) ¢ -115.47. HRMS (ESI)
m/z caled for Cp7H,FN,* (M+H)* 393.1762, found 393.1754.
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11-(3-Chlorobenzyl)-3-phenyl-5,6-dihydroindolizino[8,7-b]indole (3ac): light yellow solid, yield 52.7%.
m.p. 146.2~147.3°C. '"H NMR (400 MHz, CDCl;) 6 7.56 (dd, J = 6.2, 2.8 Hz, 1H), 7.44 (d, J = 4.4 Hz, 4H),
7.34 (q,J=4.4 Hz, 1H), 7.24 - 7.19 (m, 3H), 7.16 (dd, /= 9.6, 5.2 Hz, 3H), 7.04 — 6.98 (m, 1H), 6.23 (d, J
=3.8 Hz, 1H), 6.17 (d, J= 3.8 Hz, 1H), 5.55 (s, 2H), 4.25 (t, J = 6.8 Hz, 2H), 3.15 (t, /= 6.8 Hz, 2H). 13C
NMR (100 MHz, CDCl3) 6 139.97, 137.70, 135.44, 134.87, 132.77, 130.77, 130.21, 128.78, 128.49, 127.60,
127.17, 126.43, 126.13, 124.56, 124.22, 121.51, 120.09, 118.08, 109.28, 109.23, 105.93, 104.32, 47.24,
43.46, 21.55. HRMS (ESI) m/z calcd for Cy7Hp,CIN,™ (M+H)™ 409.1466, found 409.1459.
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11-(4-(Trifluoromethyl)benzyl)-3-phenyl-5,6-dihydroindolizino[8,7-b]indole (3ad): light yellow solid,
yield 52.0%. m.p. 180.2~181.4°C. 'H NMR (400 MHz, CDCl3) d 7.59 — 7.53 (m, 3H), 7.43 (d, /= 4.4 Hz,
4H), 7.34 (dt, J= 8.8, 4.2 Hz, 1H), 7.26 (d, J= 7.2 Hz, 2H), 7.21 — 7.18 (m, 1H), 7.15 (td, J= 7.2, 6.4, 3.6
Hz, 2H), 6.22 (d, J=3.8 Hz, 1H), 6.14 (d, J= 3.8 Hz, 1H), 5.63 (s, 2H), 4.25 (t, /= 6.8 Hz, 2H), 3.15 (t, /=
6.8 Hz, 2H). 1*C NMR (100 MHz, CDCl3) 6 141.90, 137.63, 135.53, 132.71, 130.71, 129.68 (q, /= 32.4 Hz),
128.78, 128.51, 127.22, 126.46, 126.37, 125.90 (q, J = 3.7 Hz), 124.50, 124.05 (q, J = 272.1 Hz), 121.58,
120.18, 118.15, 109.21, 109.17, 106.05, 104.23, 47.34, 43.47, 21.56. '°F NMR (376 MHz, CDCl;) d -62.50.
HRMS (ESI) m/z caled for CogHppFsNot (M+H)* 443.1730, found 443.1723.
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11-Benzyl-3-phenyl-5,6-dihydroindolizino[8,7-b]indole (3ae): light yellow solid, yield 53.2%. m.p.
180.3~182.1°C. '"H NMR (400 MHz, CDCl3) 6 7.58 — 7.54 (m, 1H), 7.43 (d, J= 4.4 Hz, 4H), 7.37 — 7.33 (m,
1H), 7.32 = 7.27 (m, 2H), 7.25 — 7.22 (m, 2H), 7.19 — 7.11 (m, 4H), 6.22 (s, 2H), 5.59 (s, 2H), 4.25 (t, J =
6.8 Hz, 2H), 3.14 (t,J= 6.8 Hz, 2H). 3C NMR (100 MHz, CDCl;) ¢ 137.81, 137.79, 135.31, 132.86, 130.88,
128.85, 128.77, 128.47, 127.24, 127.10, 126.33, 126.03, 124.79, 121.33, 119.87, 117.95, 109.47, 109.19,
105.67, 104.46, 47.69, 43.49, 21.59. HRMS (ESI) m/z calcd for C,;H,3N," (M+H)*  375.1856, found
375.1853.
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3-(4-Fluorophenyl)-5,6,11-trihydroindolizino[8,7-b]indole (3ba): light yellow solid, yield 54.9%. m.p.
216.4~217.7°C. '"H NMR (400 MHz, CDCls) 6 8.07 (s, 1H), 7.50 (d, J = 6.8 Hz, 1H), 7.43 — 7.38 (m, 2H),
7.35(d,J=7.0 Hz, 1H), 7.18 — 7.08 (m, 4H), 6.35 (d, J = 3.8 Hz, 1H), 6.25 (d, /= 3.8 Hz, 1H), 4.17 (t,J =
6.8 Hz, 2H), 3.10 (t, J = 6.8 Hz, 2H). 13C NMR (100 MHz, CDCl;) ¢ 162.06 (d, J = 246.9 Hz), 136.53,
134.34,130.29 (d, /= 8.0 Hz), 129.10, 129.03 (d, /=3.4 Hz), 127.02, 125.70, 121.60, 120.01, 117.91, 115.50
(d, J=21.5 Hz), 110.95, 109.23, 105.65, 102.34, 43.57, 21.39. 1F NMR (376 MHz, CDCl;) J -114.91.
HRMS (ESI) m/z caled for C0H;FN,* (M+H)" 303.1292, found 303.1285.

el
d 3bb

F

11-(4-Fluorobenzyl)-3-(4-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3bb): light yellow solid,
yield 56.8%. m.p. 187.8~189.6°C. '"H NMR (400 MHz, CDCl;) 6 7.59 — 7.52 (m, 1H), 7.42 — 7.35 (m, 2H),
7.24 —7.20 (m, 1H), 7.16 (dd, J= 6.0, 3.2 Hz, 2H), 7.13 (d, /= 4.4 Hz, 2H), 7.11 (dd, /= 5.6, 3.4 Hz, 2H),
7.03 — 6.95 (m, 2H), 6.18 (s, 2H), 5.55 (s, 2H), 4.19 (t, J= 6.8 Hz, 2H), 3.14 (t, J = 6.8 Hz, 2H). 3*C NMR
(100 MHz, CDCl3) 6 162.13 (d, J =247.0 Hz), 162.03 (d, J = 245.4 Hz), 137.65, 134.29, 133.40 (d, /= 3.0
Hz), 130.61, 130.46 (d, J = 8.0 Hz), 128.89 (d, J= 3.3 Hz), 127.63 (d, J = 8.0 Hz), 126.34, 124.63, 121.50,
120.03, 118.06, 115.76 (d, J = 21.6 Hz), 115.49 (d, J = 21.6 Hz), 109.34, 109.15, 105.79, 104.24, 47.04,
4337, 21.54. 9F NMR (376 MHz, CDCls) 6 -114.70, -115.42. HRMS (ESI) m/z caled for C,7Hy FoNo™
(M+H)* 411.1667, found 411.1670.
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11-(3-Chlorobenzyl)-3-(4-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3bc): light yellow solid,
yield 52.8%. m.p. 184.5~185.1°C. '"H NMR (400 MHz, CDCl;) 6 7.59 — 7.53 (m, 1H), 7.42 — 7.36 (m, 2H),
7.30—7.16 (m, 3H), 7.16 (d, J=2.4 Hz, 2H), 7.16 — 7.09 (m, 3H), 7.03 — 6.97 (m, 1H), 6.19 (d, /= 3.8 Hz,
1H), 6.16 (d, J = 3.8 Hz, 1H), 5.54 (s, 2H), 4.19 (t, J= 6.8 Hz, 2H), 3.15 (t, J = 6.8 Hz, 2H). 3*C NMR (100
MHz, CDCl;) 6 162.14 (d, J = 247.2 Hz), 139.93, 137.70, 134.88, 134.33, 130.65, 130.47 (d, J = 8.0 Hz),
130.21, 128.88 (d, J = 3.3 Hz), 127.62, 126.39, 126.11, 124.53, 124.20, 121.59, 120.12, 118.10, 115.50 (d, J
=21.6 Hz), 109.29, 109.20, 105.88, 104.24, 47.23, 43.36, 21.53. '%F NMR (376 MHz, CDCl;) ¢ -114.70.
HRMS (ESI) m/z caled for Cy7H, CIFN,™ (M+H)™ 427.1372, found 427.1373.

11-(4-(Trifluoromethyl)benzyl)-3-(4-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole ~ (3bd): light
yellow solid, yield 49.5%. m.p. 171.5~172.8°C. '"H NMR (400 MHz, CDCl;) J 7.60 — 7.53 (m, 3H), 7.42 —
7.35 (m, 2H), 7.25 (d, J= 8.0 Hz, 2H), 7.22 — 7.18 (m, 1H), 7.18 — 7.14 (m, 2H), 7.14 — 7.08 (m, 2H), 6.18
(d, J=3.8 Hz, 1H), 6.12 (d, J= 3.8 Hz, 1H), 5.63 (s, 2H), 4.20 (t, /= 6.8 Hz, 2H), 3.15 (t, J = 6.8 Hz, 2H).
13C NMR (100 MHz, CDCl3) 6 162.16 (d, J = 247.2 Hz), 141.87, 137.64, 134.42, 130.60, 130.48 (d, /= 8.0
Hz), 129.71 (q, J = 32.5 Hz), 128.82 (d, J = 3.4 Hz), 126.42, 126.35, 125.91 (q, J = 3.8 Hz), 124.48, 124.04
(q, J =272.0 Hz), 121.66, 120.22, 118.17, 115.52 (d, J = 21.6 Hz), 109.19, 106.01, 104.15, 47.34, 43.37,
21.53. F NMR (376 MHz, CDCl;) 6 -62.51, -114.62. HRMS (ESI) m/z calcd for C,sHy F4N,™ (M+H)"
461.1635, found 461.1628.
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11-Benzyl-3-(4-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3be): light yellow solid, yield 54.0%.
m.p. 192.2~193.8°C. '"H NMR (400 MHz, CDCl;) ¢ 7.58 — 7.52 (m, 1H), 7.38 (dd, /= 8.6, 5.4 Hz, 2H), 7.30
(dd, /= 8.0, 6.4 Hz, 2H), 7.25 (d, J= 4.8 Hz, 1H), 7.24 (d, J= 3.2 Hz, 1H), 7.15 (dt, J= 5.4, 1.6 Hz, 4H),
7.13 —7.09 (m, 2H), 6.20 (d, /= 3.8 Hz, 1H), 6.17 (d, J= 3.8 Hz, 1H), 5.58 (s, 2H), 4.19 (t, J= 6.8 Hz, 2H),
3.14 (t, J = 6.8 Hz, 2H). 3C NMR (100 MHz, CDCl;) 6 162.10 (d, J = 247.1 Hz), 137.81, 137.75, 134.19,
130.76, 130.45 (d, J = 8.0 Hz), 128.96 (d, J = 3.4 Hz), 128.85, 127.26, 126.28, 126.01, 124.75, 121.40,
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119.91, 117.97, 115.47 (d, J=21.5 Hz), 109.48, 109.15, 105.62, 104.37, 47.68, 43.38, 21.56. '°F NMR (376
MHz, CDCl3) 6 -114.82. HRMS (ESI) m/z calcd for Co,H,,FN,* (M+H)* 393.1762, found 393.1761.
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3-(4-Chlorophenyl)-5,6,11-trihydroindolizino[8,7-b]indole (3ca): light yellow solid, yield 56.8%. m.p.
207.3~209.2°C. '"H NMR (400 MHz, CDCls) d 8.07 (s, 1H), 7.52 — 7.48 (m, 1H), 7.40 (d, J = 8.8 Hz, 2H),
7.37 (d, J= 8.4 Hz, 2H), 7.35 - 7.33 (m, 1H), 7.14 (pd, J= 7.2, 1.4 Hz, 2H), 6.35 (d, J = 3.8 Hz, 1H), 6.28
(d, J=3.8 Hz, 1H), 4.19 (t, J= 6.8 Hz, 2H), 3.11 (t,J= 6.8 Hz, 2H). *C NMR (100 MHz, CDCl;) § 136.55,
134.15, 132.95, 131.35, 129.72, 128.99, 128.73, 126.98, 126.12, 121.68, 120.05, 117.95, 110.96, 109.61,
105.81, 102.53, 43.69, 21.39. HRMS (ESI) m/z calcd for C,0H;6CIN,” (M+H)* 319.0996, found 319.0988.
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11-(4-Fluorobenzyl)-3-(4-chlorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3cb): light yellow solid,
yield 52.4%. m.p. 172.3~174.1°C. '"H NMR (400 MHz, CDCl3) ¢ 7.59 — 7.53 (m, 1H), 7.40 (d, J = 8.5 Hz,
2H), 7.35 (d, J= 8.4 Hz, 2H), 7.24 — 7.20 (m, 1H), 7.15 (dd, J = 6.0, 3.2 Hz, 2H), 7.11 (dd, /= 8.4, 5.4 Hz,
2H), 6.98 (t, J= 8.6 Hz, 2H), 6.21 (d, J = 3.8 Hz, 1H), 6.18 (d, /= 3.8 Hz, 1H), 5.54 (s, 2H), 4.21 (t, /= 6.8
Hz, 2H), 3.14 (t, J = 6.8 Hz, 2H). 3C NMR (100 MHz, CDCl;) 6 162.03 (d, J = 245.6 Hz), 137.68, 134.10,
133.37 (d, J = 3.2 Hz), 133.11, 131.21, 130.50, 129.89, 128.72, 127.62 (d, J = 8.1 Hz), 126.31, 125.05,
121.58, 120.06, 118.10, 115.77 (d, J = 21.6 Hz), 109.51, 109.36, 105.95, 104.41, 47.04, 43.47, 21.54. '°F
NMR (376 MHz, CDCls) ¢ -115.39. HRMS (ESI) m/z calcd for Cp;H,CIFN,* (M+H)" 427.1372, found
427.1367.
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11-(3-Chlorobenzyl)-3-(4-chlorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3cc): light yellow solid,
yield 56.2%. m.p. 221.8~223.8°C. 'H NMR (400 MHz, CDCls) ¢ 7.59 — 7.54 (m, 1H), 7.40 (d, J = 8.6 Hz,
2H), 7.35 (d, J = 8.6 Hz, 2H), 7.24 - 7.22 (m, 2H), 7.21 — 7.13 (m, 4H), 7.02 — 6.97 (m, 1H), 6.21 (d, J=3.8
Hz, 1H), 6.16 (d, J = 3.8 Hz, 1H), 5.54 (s, 2H), 4.21 (t, J = 6.8 Hz, 2H), 3.15 (t, J = 6.8 Hz, 2H). 3C NMR
(100 MHz, CDCl;) ¢ 139.90, 137.73, 134.89, 134.14, 133.13, 131.20, 130.54, 130.22, 129.90, 128.72,
127.63, 126.36, 126.10, 124.95, 124.18, 121.67, 120.15, 118.14, 109.55, 109.31, 106.04, 104.40, 47.23,
43.46, 21.53. HRMS (ESI) m/z calcd for Cy7HpCLN,* (M+H)* 443.1076, found 443.1082.
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11-(4-(Trifluoromethyl)benzyl)-3-(4-chlorophenyl)-5,6-dihydroindolizino[8,7-b]indole = (3cd): light
yellow solid, yield 48.4%. m.p. 178.2~179.2°C. '"H NMR (400 MHz, CDCl3) J 7.59 — 7.54 (m, 3H), 7.43 —
7.38 (m, 2H), 7.37 — 7.32 (m, 2H), 7.24 (d, J = 7.4 Hz, 2H), 7.22 — 7.13 (m, 3H), 6.20 (d, J = 3.8 Hz, 1H),
6.13 (d, J=3.8 Hz, 1H), 5.63 (s, 2H), 4.21 (t,J = 6.8 Hz, 2H), 3.16 (t,J= 6.8 Hz, 2H). *C NMR (100 MHz,
CDCly) 0 141.83, 137.66, 134.22, 133.19, 131.14, 130.49, 129.90, 129.72 (q, J = 32.3 Hz), 128.74, 126.39,
126.34, 125.92 (q, J = 3.8 Hz), 124.88, 124.03 (q, J = 272.0 Hz), 121.74, 120.25, 118.21, 109.53, 109.21,
106.17, 104.31, 47.34, 43.47, 21.53. '9F NMR (376 MHz, CDCl;) J -62.52. HRMS (ESI) m/z calcd for
CysH, CIF3N," (M+H)* 477.1340, found 477.1343.
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11-Benzyl-3-(4-chlorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3ce): light yellow solid, yield 51.9%.
m.p. 227.3~228.7°C. '"H NMR (400 MHz, CDCl3) 6 7.57 — 7.54 (m, 1H), 7.39 (d, J= 8.4 Hz, 2H), 7.35 (d, J
= 8.6 Hz, 2H), 7.30 (dd, J= 8.0, 6.4 Hz, 2H), 7.25 — 7.21 (m, 2H), 7.17 — 7.12 (m, 4H), 6.20 (s, 2H), 5.58 (s,
2H), 4.20 (t, J= 6.8 Hz, 2H), 3.15 (t, J= 6.8 Hz, 2H). 13C NMR (100 MHz, CDCl3) § 137.84, 137.72, 133.99,
133.05, 131.28, 130.65, 129.88, 128.86, 128.70, 127.27, 126.25, 126.00, 125.17, 121.48, 119.94, 118.01,
109.51, 109.50, 105.78, 104.54, 47.68, 43.49, 21.56. HRMS (ESI) m/z caled for C,;H»,CIN," (M+H)*
409.1466, found 409.1459.

3-(p-Tolyl)-5,6,11-trihydroindolizino[8,7-b]lindole (3da): light yellow solid, yield 52.7%. m.p.
200.1~201.3°C. 'H NMR (400 MHz, CDCls) 6 8.07 (s, 1H), 7.49 (dd, J = 6.6, 2.0 Hz, 1H), 7.36 (d, J=2.0
Hz, 1H), 7.34 (d, J= 1.8 Hz, 2H), 7.25 (d, J=4.8 Hz, 2H), 7.13 (tt, /= 7.2, 5.6 Hz, 2H), 6.35 (d, /= 3.8 Hz,
1H), 6.26 (d, J = 3.8 Hz, 1H), 4.22 (t, J = 6.8 Hz, 2H), 3.10 (t, J = 6.8 Hz, 2H), 2.41 (s, 3H). 3*C NMR (100
MHz, CDCl3) 6 136.90, 136.52, 135.49, 130.03, 129.29, 129.21, 128.56, 127.09, 125.46, 121.45, 119.95,
117.85, 110.90, 108.90, 105.57, 102.32, 43.60, 21.41, 21.22. HRMS (ESI) m/z calcd for C,;H;oN,* (M+H)*
299.1543, found 299.1543.
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11-(4-Fluorobenzyl)-3-(p-tolyl)-5,6-dihydroindolizino[8,7-b]indole (3db): light yellow solid, yield
55.6%. m.p. 167.6~169.0°C. '"H NMR (400 MHz, CDCl;) ¢ 7.58 — 7.52 (m, 1H), 7.33 (d, J = 8.0 Hz, 2H),
7.25-7.19 (m, 3H), 7.16 — 7.09 (m, 4H), 7.02 — 6.94 (m, 2H), 6.19 (d, J = 1.2 Hz, 2H), 5.54 (s, 2H), 4.22 (t,
J=6.8 Hz, 2H), 3.13 (t, J = 6.8 Hz, 2H), 2.40 (s, 3H). 3C NMR (100 MHz, CDCl;) § 162.02 (d, J = 245.4
Hz), 137.63, 137.04, 135.45, 133.47 (d, J = 3.1 Hz), 130.80, 129.88, 129.19, 128.72, 127.65 (d, J= 8.1 Hz),
126.41, 124.39, 121.35, 119.96, 118.00, 115.74 (d, J = 21.6 Hz), 109.31, 108.83, 105.70, 104.25, 47.04,
43.38,21.54,21.22. 9F NMR (376 MHz, CDCl;) d -115.51. HRMS (ESI) m/z caled for CogHpFN,t (M+H)*
407.1918, found 407.1912.

®
C'O) 3dc

11-(3-Chlorobenzyl)-3-(p-tolyl)-5,6-dihydroindolizino[8,7-b]indole (3dc): light yellow solid, yield
52.9%. m.p. 172.1~173.1°C. '"H NMR (400 MHz, CDCl;) ¢ 7.58 — 7.53 (m, 1H), 7.33 (d, J = 8.0 Hz, 2H),
7.25 (s, 1H), 7.24 — 7.21 (m, 3H), 7.21 —= 7.17 (m, 2H), 7.17 — 7.12 (m, 2H), 7.03 — 6.97 (m, 1H), 6.19 (d, J
=3.8 Hz, 1H), 6.16 (d, J=3.8 Hz, 1H), 5.55 (s, 2H), 4.23 (t, /= 6.8 Hz, 2H), 3.13 (t, J = 6.8 Hz, 2H), 2.40
(s, 3H). 13C NMR (100 MHz, CDCl;) ¢ 139.99, 137.68, 137.05, 135.49, 134.86, 130.85, 130.20, 129.87,
129.19, 128.73, 127.58, 126.46, 126.13, 124.29, 124.22, 121.44, 120.06, 118.03, 109.26, 108.87, 105.79,
104.24, 47.23, 43.38, 21.54, 21.23. HRMS (ESI) m/z calcd for CysH,4CIN," (M+H)* 423.1622, found
423.1623.

N\ \‘

3dd

F
F

11-(4-(Trifluoromethyl)benzyl)-3-(p-tolyl)-5,6-dihydroindolizino[8,7-b]indole (3dd): light yellow solid,
yield 49.0%. m.p. 146.0~146.8°C. '"H NMR (400 MHz, CDCl3) 6 7.56 (d, J = 7.6 Hz, 3H), 7.32 (d, J= 8.0
Hz, 2H), 7.24 (dd, J= 5.2, 2.8 Hz, 4H), 7.21 — 7.13 (m, 3H), 6.18 (d, J = 3.8 Hz, 1H), 6.12 (d, J = 3.8 Hz,
1H), 5.63 (s, 2H), 4.23 (t,J= 6.8 Hz, 2H), 3.14 (t,J= 6.8 Hz, 2H), 2.40 (s, 3H). 3C NMR (100 MHz, CDCl;)
0 141.93, 137.61, 137.11, 135.58, 130.79, 129.81, 129.66 (q, J = 32.2 Hz), 129.21, 128.73, 126.49, 126.38,
125.90 (q, J = 3.7 Hz), 124.23, 124.05 (q, J = 272.2 Hz), 121.51, 120.16, 118.11, 109.15, 108.86, 105.92,
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104.15, 47.33, 43.38, 21.54, 21.22. F NMR (376 MHz, CDCl;) ¢ -62.50. HRMS (ESI) m/z calcd for
(:2()H24F3N24r (l\/I‘f‘H)Jr 4571886, found 457.1886.

N\ \‘

©) 3de

11-Benzyl-3-(p-tolyl)-5,6-dihydroindolizino[8,7-b]indole (3de): light yellow solid, yield 55.8%. m.p.
194.2~195.7°C. '"H NMR (400 MHz, CDCl3) § 7.58 — 7.52 (m, 1H), 7.33 (d, J= 7.8 Hz, 2H), 7.29 (d, J=7.6
Hz, 2H), 7.24 (d, J= 8.0 Hz, 4H), 7.16 (d, J= 8.6 Hz, 3H), 7.14 - 7.10 (m, 1H), 6.20 (d, /= 3.8, 1.2 Hz, 1H),
6.18 (d, J=3.8, 1.2 Hz, 1H), 5.59 (s, 2H), 4.23 (t, J = 6.8 Hz, 2H), 3.13 (t, J= 6.8 Hz, 2H), 2.40 (s, 3H). 13C
NMR (100 MHz, CDCl3) 6 137.81, 137.78, 136.97, 135.35, 130.96, 129.96, 129.17, 128.84, 128.72, 127.23,
126.35, 126.03, 124.51, 121.25, 119.84, 117.91, 109.44, 108.83, 105.54, 104.38, 47.68, 43.40, 21.57, 21.22.
HRMS (ESI) m/z caled for CgH,sN," (M+H)* 389.2012, found 389.2021.

s
A
N W

H 3ea

3-(3-Fluorophenyl)-5,6,11-trihydroindolizino[8,7-b]indole (3ea): light yellow solid, yield 52.1%. m.p.
174.7~175.8°C. 'TH NMR (400 MHz, CDCl;) 6 8.06 (s, 1H), 7.50 (dd, J = 6.8, 2.0 Hz, 1H), 7.42 — 7.35 (m,
1H), 7.35-7.32 (m, 1H), 7.24 - 7.20 (m, 1H), 7.18 = 7.15 (m, 1H), 7.15 - 7.09 (m, 2H), 7.06 — 6.98 (m, 1H),
6.35(d,J=3.8 Hz, 1H), 6.31 (d, /= 3.8 Hz, 1H), 4.22 (t,J = 6.8 Hz, 2H), 3.11 (t,J = 6.8 Hz, 2H). 3C NMR
(100 MHz, CDCl5) 0 162.80 (d, J = 246.0 Hz), 136.56, 134.99 (d, J= 8.3 Hz), 134.12 (d, J= 2.5 Hz), 130.01
(d, J=8.6 Hz), 128.94, 126.97, 126.32, 124.11 (d, J=2.8 Hz), 121.71, 120.05, 117.98, 115.23 (d, J=22.0
Hz), 113.79 (d, J=21.2 Hz), 110.97, 109.92, 105.92, 102.55, 43.76, 21.39. '°F NMR (376 MHz, CDCl;) ¢ -
112.80. HRMS (ESI) m/z caled for C,0HcFN,* (M+H)" 303.1292, found 303.1289.

N\ W

3eb

F

11-(4-Fluorobenzyl)-3-(3-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3eb): light yellow solid,
yield 50.5%. m.p. 179.2~180.3°C. '"H NMR (400 MHz, CDCl;) J 7.60 — 7.54 (m, 1H), 7.39 (td, J = 8.0, 6.0
Hz, 1H), 7.24 — 7.19 (m, 2H), 7.17 (d, /= 4.0 Hz, 1H), 7.15 (d, /= 2.8 Hz, 1H), 7.13 (d, J = 5.6 Hz, 1H),
7.12 —7.08 (m, 2H), 7.06 — 7.02 (m, 1H), 7.02 — 6.96 (m, 2H), 6.24 (d, /= 3.8 Hz, 1H), 6.19 (d, /= 3.8 Hz,
1H), 5.55 (s, 2H), 4.25 (t, J = 6.8 Hz, 2H), 3.15 (t, J = 6.8 Hz, 2H). *C NMR (100 MHz, CDCl;) § 162.75
(d, J=246.1 Hz), 162.04 (d, J = 245.5 Hz), 137.70, 134.84 (d, J = 8.1 Hz), 134.06 (d, J = 2.5 Hz), 133.37
(d,J=3.1Hz), 130.46, 130.00 (d, J=8.7 Hz), 127.62 (d, /= 8.1 Hz), 126.30, 125.23, 124.31 (d, /= 2.8 Hz),
121.61, 120.07, 118.13, 115.78 (d, J = 21.5 Hz), 115.43 (d, J = 22.0 Hz), 113.93 (d, J = 21.1 Hz), 109.80,
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109.37, 106.05, 104.43, 47.05, 43.55, 21.54. HRMS (ESI) m/z calcd for Cy;H,F,No* (M+H)™ 411.1667,
found 411.1662.

g
(-G

c'{j 3ec

11-(3-Chlorobenzyl)-3-(3-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3ec): light yellow solid,
yield 54.6%. m.p. 160.2~161.3°C. '"H NMR (400 MHz, CDCl;) 6 7.61 — 7.53 (m, 1H), 7.39 (td, J = 8.0, 6.0
Hz, 1H), 7.26 — 7.19 (m, 4H), 7.19 — 7.10 (m, 4H), 7.06 — 6.96 (m, 2H), 6.24 (d, J = 3.8 Hz, 1H), 6.16 (d, J
= 3.8 Hz, 1H), 5.54 (s, 2H), 4.24 (t, J = 6.8 Hz, 2H), 3.16 (t, J = 6.8 Hz, 2H). 3C NMR (100 MHz, CDCl;)
0 162.75 (d, J =246.2 Hz), 139.90, 137.75, 134.89, 134.84 (d, J = 8.3 Hz), 134.09 (d, J = 2.3 Hz), 130.50,
130.22, 130.00 (d, J = 8.7 Hz), 127.64, 126.35, 126.11, 125.12, 124.31 (d, J = 2.8 Hz), 124.18, 121.70,
120.16, 118.17, 115.44 (d, J = 22.0 Hz), 113.94 (d, J = 21.2 Hz), 109.85, 109.32, 106.14, 104.42, 47.23,
43,53, 21.53. F NMR (376 MHz, CDCl3) 6 -112.77. HRMS (ESI) m/z calcd for C,;H,CIFN," (M+H)*
427.1372, found 427.1369.

3ed

11-(4-(Trifluoromethyl)benzyl)-3-(3-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole ~ (3ed): light
yellow solid, yield 55.9%. m.p. 156.9~158.5°C. "H NMR (400 MHz, CDCls) 6 7.59 — 7.55 (m, 3H), 7.39 (td,
J=18.0,6.0 Hz, 1H), 7.25 (d, J=2.8 Hz, 2H), 7.22 — 7.15 (m, 4H), 7.12 (ddd, J= 10.0, 2.6, 1.6 Hz, 1H), 7.06
—7.00 (m, 1H), 6.23 (d, /= 3.8 Hz, 1H), 6.13 (d, /= 3.8 Hz, 1H), 5.63 (s, 2H), 4.25 (t, /= 6.8 Hz, 2H), 3.17
(t, J= 6.8 Hz, 2H). 3C NMR (100 MHz, CDCl;) J 162.76 (d, J = 246.1 Hz), 141.83, 137.68, 134.77 (d, J =
8.2 Hz), 134.18 (d, J = 2.4 Hz), 130.44, 130.02 (d, J = 8.7 Hz), 129.73 (q, J = 32.4 Hz), 126.38, 126.34,
125.92 (q, J = 3.7 Hz), 125.06, 124.32 (d, J = 2.9 Hz), 124.04 (q, J = 270.3 Hz), 121.77, 120.26, 118.24,
115.45 (d, J = 22.0 Hz), 114.00 (d, J = 21.0 Hz), 109.83, 109.22, 106.27, 104.33, 47.35, 43.54, 21.53. I°F
NMR (376 MHz, CDCl;) J -62.51, -112.74. HRMS (ESI) m/z calcd for CogHy F4N,* (M+H)* 461.1635,
found 461.1631.

N\ \“F

d dee

11-Benzyl-3-(3-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3ee): light yellow solid, yield 56.6%.
m.p. 141.8~143.5°C. "H NMR (400 MHz, CDCl3) 6 7.59 — 7.54 (m, 1H), 7.38 (td, J= 8.0, 6.0 Hz, 1H), 7.30
(dd, J=8.0, 6.4 Hz, 2H), 7.25 — 7.22 (m, 2H), 7.20 (dt, /= 7.6, 1.2 Hz, 1H), 7.15 (d, J=2.8 Hz, 2H), 7.14 —
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7.10 (m, 3H), 7.05 — 6.99 (m, 1H), 6.23 (d, /= 3.8 Hz, 1H), 6.20 (d, /= 3.8 Hz, 1H), 5.58 (s, 2H), 4.25 (t,J
= 6.8 Hz, 2H), 3.16 (t, J = 6.8 Hz, 2H). 13C NMR (100 MHz, CDCl3) J 162.75 (d, J = 246.1 Hz), 137.85,
137.71,134.91 (d, /= 8.4 Hz), 133.96 (d, /= 2.5 Hz), 130.60, 129.97 (d, J= 8.7 Hz), 128.86, 127.28, 126.24,
125.99, 125.35, 124.29 (d, J = 2.8 Hz), 121.51, 119.94, 118.04, 115.41 (d, /=219 Hz), 113.86 (d, /=212
Hz), 109.81, 109.50, 105.88, 104.56, 47.69, 43.56, 21.56. 'F NMR (376 MHz, CDCIl;) ¢ -112.82. HRMS
(ESI) m/z calcd for Cy;Hp,pFN,* (M+H)* 393.1762, found 393.1754.

N\ g

" 3fa

3-(2-Fluorophenyl)-5,6,11-trihydroindolizino[8,7-b]indole (3fa): light yellow solid, yield 57.6%. m.p.
186.1~187.6°C. '"H NMR (400 MHz, CDCl3) 6 8.09 (s, 1H), 7.50 (dd, /= 7.0, 1.8 Hz, 1H), 7.42 (td, J= 7.6,
1.8 Hz, 1H), 7.38 — 7.32 (m, 2H), 7.24 — 7.16 (m, 2H), 7.16 — 7.09 (m, 2H), 6.39 (d, /= 3.8 Hz, 1H), 6.31 (d,
J=3.8Hz, 1H), 4.08 (td, /= 6.8, 1.4 Hz, 2H), 3.10 (t, J= 6.8 Hz, 2H). 3C NMR (100 MHz, CDCl;) 6 159.89
(d, J=247.1 Hz), 136.54, 131.78 (d, J = 2.9 Hz), 129.37 (d, J = 8.1 Hz), 129.07, 128.94, 127.04, 126.04,
124.25 (d, J = 3.7 Hz), 121.58, 120.83 (d, J = 15.0 Hz), 119.98, 117.96, 115.89 (d, J = 22.3 Hz), 110.94,
110.44, 105.92, 102.36, 43.83 (d, J = 4.3 Hz), 21.28. 1°F NMR (376 MHz, CDCl3) 6 -113.52. HRMS (ESI)
m/z calcd for CoH 16FN,™ (M+H)™ 303.1292, found 303.1286.

N\ \1

5

11-(4-Fluorobenzyl)-3-(2-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3fb): light yellow solid,
yield 55.3%. m.p. 187.7~189.6°C. '"H NMR (400 MHz, CDCl;) d 7.58 — 7.53 (m, 1H), 7.42 — 7.32 (m, 2H),
7.24 —17.16 (m, 3H), 7.16 — 7.09 (m, 4H), 7.03 — 6.96 (m, 2H), 6.24 (d, J= 3.8 Hz, 1H), 6.21 (d, J= 3.8 Hz,
1H), 5.55 (s, 2H), 4.09 (td, J= 6.8 Hz, 2H), 3.13 (t, J= 6.8 Hz, 2H). 3*C NMR (100 MHz, CDCl;) ¢ 162.03
(d, J=245.4 Hz), 159.96 (d, J=247.1 Hz), 137.64, 133.44 (d, J= 3.0 Hz), 131.83 (d, /= 2.9 Hz), 130.60,
129.52 (d, J=8.1 Hz), 128.97, 127.66 (d, J= 8.1 Hz), 126.37, 125.02, 124.26 (d, /= 3.5 Hz), 121.49, 120.73
(d, J=15.1 Hz), 119.99, 118.11, 115.87 (d, J = 22.4 Hz), 115.76 (d, J = 21.6 Hz), 110.31, 109.34, 106.01,
104.24, 47.06, 43.71 (d, J = 4.3 Hz), 21.41. '9F NMR (376 MHz, CDCl3) § -113.39, -115.48. HRMS (ESI)
m/z calcd for Cp;H, FoN," (M+H)* 411.1667, found 411.1666.

‘”ﬁ 3fc

11-(3-Chlorobenzyl)-3-(2-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3fc): light yellow solid,
yield 54.2%. m.p. 176.6~178.1°C. '"H NMR (400 MHz, CDCl;) ¢ 7.58 — 7.54 (m, 1H), 7.41 — 7.32 (m, 2H),

F
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7.23 (dd,J=5.2,3.8 Hz, 3H), 7.21 - 7.20 (m, 1H), 7.18 (d, /= 4.4 Hz, 2H), 7.16 — 7.13 (m, 2H), 7.03 — 6.97
(m, 1H), 6.24 (d, J= 3.8 Hz, 1H), 6.19 (d, J= 3.8 Hz, 1H), 5.54 (s, 2H), 4.09 (td, /= 6.8, 1.5 Hz, 2H), 3.13
(t, J= 6.8 Hz, 2H). *C NMR (100 MHz, CDCl;) ¢ 159.95 (d, J=247.2 Hz), 139.97, 137.69, 134.86, 131.83
(d, J=2.9 Hz), 130.63, 130.21, 129.52 (d, J = 8.1 Hz), 128.99, 127.59, 126.41, 126.12, 124.91, 124.25 (d, J
=3.3 Hz), 124.22, 121.57,120.70 (d, J = 15.1 Hz), 120.08, 118.14, 115.86 (d, J=22.2 Hz), 110.35, 109.28,
106.10, 104.24, 47.24, 43.69 (d, J = 4.3 Hz), 21.39. 'F NMR (376 MHz, CDCl;) J -113.36. HRMS (ESI)
m/z calcd for Cp7H, CIFN,Y (M+H)* 427.1372, found 427.1370.

i 3fd

F

11-(4-(Trifluoromethyl)benzyl)-3-(2-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole ~ (3fd):  light
yellow solid, yield 50.2%. m.p. 197.0~198.8°C. '"H NMR (400 MHz, CDCl3) 6 7.59 — 7.54 (m, 3H), 7.41 —
7.33 (m, 2H), 7.26 (d, J = 8.0 Hz, 2H), 7.24 — 7.19 (m, 2H), 7.19 — 7.13 (m, 3H), 6.23 (d, /= 3.8 Hz, 1H),
6.15 (d, J=3.8 Hz, 1H), 5.63 (s, 2H), 4.09 (td, J= 6.8, 1.6 Hz, 2H), 3.14 (t, J = 6.8 Hz, 2H). 3C NMR (100
MHz, CDCls) 6 159.96 (d, J=247.1 Hz), 141.90, 137.62, 131.83 (d, /= 3.0 Hz), 130.58, 129.69 (q, J=32.5
Hz), 129.59 (d, J = 8.2 Hz), 129.10, 126.44, 126.38, 125.91 (q, J = 3.8 Hz), 124.86, 124.28 (d, /= 3.5 Hz),
124.05 (q, J = 272.2 Hz), 121.64, 120.66 (d, J = 15.1 Hz), 120.18, 118.22, 115.88 (d, J = 22.2 Hz), 110.33,
109.18, 106.23, 104.14, 47.35, 43.70 (d, J = 4.4 Hz), 21.40. '°F NMR (376 MHz, CDCl;) ¢ -62.50, -113.40.
HRMS (ESI) m/z calcd for CpgHy F4N,™ (M+H)™ 461.1635, found 461.1639.

&,
N\ \

d 3fe

11-Benzyl-3-(2-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3fe): light yellow solid, yield 57.3%.
m.p. 190.5~191.3°C. 'H NMR (400 MHz, CDCl3) d 7.58 — 7.53 (m, 1H), 7.41 — 7.33 (m, 2H), 7.33 — 7.30
(m, 1H), 7.30 — 7.25 (m, 2H), 7.24 — 7.20 (m, 2H), 7.19 — 7.16 (m, 2H), 7.15 - 7.11 (m, 3H), 6.23 (s, 2H),
5.59 (s, 2H), 4.09 (td, J = 6.8, 1.5 Hz, 2H), 3.14 (t, /= 6.8 Hz, 2H). 3C NMR (100 MHz, CDCl;) § 159.95
(d, J=247.1 Hz), 137.80, 137.79, 131.83 (d, J = 3.0 Hz), 130.75, 129.46 (d, J = 8.1 Hz), 128.85, 127.25,
126.31, 126.03, 125.14, 124.23 (d, J = 3.6 Hz), 121.38, 120.79 (d, J = 15.1 Hz), 119.87, 118.02, 115.86 (d,
J =223 Hz), 110.31, 109.48, 105.84, 104.38, 47.70, 43.72 (d, J = 4.3 Hz), 21.43. 'F NMR (376 MHz,
CDCl;) 6 -113.37. HRMS (ESI) m/z calcd for C,;H,FN,* (M+H)* 393.1762, found 393.1758.

F

™

3bf
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3-(4-Fluorophenyl)-8-methoxy-5,6,11-trihydroindolizino[8,7-b]indole (3bf): light yellow solid, yield
47.6%. m.p. 198.6~200.5°C. 'H NMR (400 MHz, CDCl3) 0 7.97 (s, 1H), 7.41 (dd, J = 8.6, 5.6 Hz, 2H), 7.24
(d, J=9.2 Hz, 1H), 7.13 (t, J= 8.8 Hz, 2H), 6.95 (d, /= 2.4 Hz, 1H), 6.80 (dd, /= 8.8, 2.4 Hz, 1H), 6.33 (d,
J=3.8 Hz, 1H), 6.24 (d, /= 3.8 Hz, 1H), 4.17 (t, J= 6.8 Hz, 2H), 3.87 (s, 3H), 3.08 (t, /= 6.8 Hz, 2H). 13C
NMR (100 MHz, CDCl;) 6 162.06 (d, J=246.9 Hz), 154.49, 134.28, 131.62, 130.29 (d, /= 8.0 Hz), 129.94,
129.05 (d, J = 3.3 Hz), 127.46, 125.78, 115.50 (d, J = 21.5 Hz), 111.58, 111.30, 109.25, 105.55, 102.26,
100.19, 55.91,43.58,21.44. 1F NMR (376 MHz, CDCl;) § -114.94. HRMS (ESI) m/z calcd for C,1H;sFN,O*
(M+H)" 333.1398, found 333.1399.

=

"o

3bg

3-(4-Fluorophenyl)-8-chloro-5,6,11-trihydroindolizino[8,7-b]indole (3bg): light yellow solid, yield
52.0%. m.p. 208.1~209.8°C. 'H NMR (400 MHz, CDCl;) 6 8.10 (s, 1H), 7.44 (d, J= 2.0 Hz, 1H), 7.40 (dd,
J=28.8,5.6 Hz, 2H), 7.25 (d, /= 5.6 Hz, 1H), 7.13 (t, J = 8.8 Hz, 2H), 7.08 (dd, J = 8.6, 2.0 Hz, 1H), 6.37
(d,J=3.8 Hz, 1H), 6.25 (d, J=3.8 Hz, 1H), 4.17 (t,J = 6.8 Hz, 2H), 3.06 (t, /= 6.8 Hz, 2H). 3*C NMR (100
MHz, CDCl;) 6 162.14 (d, J = 247.1 Hz), 134.85, 134.75, 130.50, 130.33 (d, /= 8.0 Hz), 128.85 (d, /=3.3
Hz), 128.18, 125.74, 125.11, 121.62, 117.42, 115.55 (d, J=21.5 Hz), 111.77, 109.39, 105.15, 102.92, 43.47,
21.26. 9F NMR (376 MHz, CDCl;) § -114.65. HRMS (ESI) m/z calcd for C,0H;5sCIFN," (M+H)* 337.0902,
found 337.0891.
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2. Crystallographic data and molecular structure
(1). 11-(4-Fluorobenzyl)-3-(4-fluorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3bb)
X-ray structure determination was obtained via slow evaporation of compound 3bb in CHCl; at room

temperature.
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Figure S1. X-ray crystal structure of 3bb;
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Table S1. Crystal data and structure refinement for compound 3bb (CCDC: 2498971)

Bond precision: C-C = 0.0049 A Wavelength=1.54178

Cell: a=14.6398(13) b=9.8340(9) c=27.715(3)
alpha=90 beta=90 gamma=90
Temperature: 1735 K
Calculated Reported
Volume 3990,1(7) 3990.1(s6)
Space group Pbca Pbca
Hall group -P 2ac Z2ab -P 2ac Zab

Moiety formula
Sum formula

C27 H2Q F2 N2
C27 HZ0 F2 N2

C27 H20 F2 N2
C27 H20 F2 N2

Mr 410.45 410.45
Dx,g cm-3 1.367 1.367

Z 8 8

Mu (mm-1) 0.758 0.758

F000 17120 1712.0
F00O0’ 1717.29

h,k, lmax 18,12, 34 18,12, 33
Nref 3925 3867

Tmin, Tmax 0.879,0.899 0.635,0.754
Tmin’ 0.879

Correction method= # Reported T Limits: Tmin=0.635 Tmax=0.754
AbsCorr = MULTI-SCAN

Data completeness= 0.985

R(reflections)= 0.0750( 2504)

5 = 1.057%

Theta(max)= 72.077

Npar= 281
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(2). 11-Benzyl-3-(4-chlorophenyl)-5,6-dihydroindolizino[8,7-b]indole (3ce)
X-ray structure determination was obtained via slow evaporation of compound 3ce in CHCI; at room

temperature.
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Figure S2. X-ray crystal structure of 3ce;
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Table S2. Crystal data and structure refinement for compound 3ce (CCDC: 2498970)

Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
FO0O0

F0O0O0’

h,k, lmax
Nref

Tmin, Tmax
Tmin’

C-C = 0.0032 A Wavelength=1.54178

a=13.8440(6) b=11.6532(5) c=12.5453(6)

alpha=90 beta=99.307 (3) gamma=90
173 K
Calculated Reported
1997.25(16) 1997.25(16)
P 21/c B . 21/ 1
-P 2ybc -P 2ybc

C27 H21 C1 N2
C27 H21 Cl N2

C27 H21 C1 N2
C27 H21 C1. N2

408.91 408.91
1.360 1.360

4 4

1.808 1.808
856.0 856.0
859.54

17,14,15 17,14,15
3939 3886

0.758,0.776
0.688

0567 ;0754

Correction method= # Reported T Limits: Tmin=0.567 Tmax=0.754
AbsCorr = MULTI-SCAN

Data completeness= 0.987

R(reflections)= 0.0505( 3208)

S =1.081

Theta(max)= 72.182

Npar= 272

S16

wR2 (reflections) =
0.1381( 3886)



3. H and *C NMR and °F NMR Spectra

"H NMR of 3aa (400 MHz, CDCl5)
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13C NMR of 3aa (100 MHz, CDCl;)

[ X

69°cr—

20 10

30

100 90 80 70
f1 (ppm)

110

120

S18



'H NMR of 3ab (400 MHz, CDCl5)
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13C NMR of 3ab (100 MHz, CDCl3)
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19F NMR of 3ab (376 MHz, CDCls)
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'H NMR of 3ac (400 MHz, CDCls)
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3C NMR of 3ac (100 MHz, CDCl;)
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'H NMR of 3ad (400 MHz, CDCl5)
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13C NMR of 3ad (100 MHz, CDCl3)
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19F NMR of 3ad (376 MHz, CDCls)
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'H NMR of 3ae (400 MHz, CDCls)
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13C NMR of 3ae (100 MHz, CDCl;)
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'H NMR of 3ba (400 MHz, CDCl5)
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13C NMR of 3ba (100 MHz, CDCl3)
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9F NMR of 3ba (376 MHz, CDCl;)
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'H NMR of 3bb (400 MHz, CDCls)
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13C NMR of 3bb (100 MHz, CDCl;)
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19F NMR of 3bb (376 MHz, CDCls)
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'H NMR of 3bc (400 MHz, CDCl5)
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13C NMR of 3bc (100 MHz, CDCl3)
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19F NMR of 3bc (376 MHz, CDCls)
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'H NMR of 3bd (400 MHz, CDCls)
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13C NMR of 3bd (100 MHz, CDCl5)
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19F NMR of 3bd (376 MHz, CDCls)
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'H NMR of 3be (400 MHz, CDCl5)
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13C NMR of 3be (100 MHz, CDCl3)
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9F NMR of 3be (376 MHz, CDCl;)
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'H NMR of 3ca (400 MHz, CDCls)
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13C NMR of 3ca (100 MHz, CDCl;)
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'H NMR of 3¢cb (400 MHz, CDCl5)
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13C NMR of 3cb (100 MHz, CDCl3)
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19F NMR of 3cb (376 MHz, CDCls)
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I'H NMR of 3cc (400 MHz, CDCls)
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3C NMR of 3cc (100 MHz, CDCl5)
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'H NMR of 3cd (400 MHz, CDCl5)
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13C NMR of 3cd (100 MHz, CDCl3)
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19F NMR of 3cd (376 MHz, CDCl)
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"H NMR of 3ce (400 MHz, CDCl5)
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13C NMR of 3ce (100 MHz, CDCl;)
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'H NMR of 3da (400 MHz, CDCl5)
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13C NMR of 3da (100 MHz, CDCl3)
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'H NMR of 3db (400 MHz, CDCls)
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13C NMR of 3db (100 MHz, CDCl;)
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9F NMR of 3db (376 MHz, CDCl;)
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'H NMR of 3dc (400 MHz, CDCl5)
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13C NMR of 3dc (100 MHz, CDCl3)
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'H NMR of 3dd (400 MHz, CDCls)
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13C NMR of 3dd (100 MHz, CDCl,)
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19F NMR of 3dd (376 MHz, CDCls)
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'H NMR of 3de (400 MHz, CDCl5)
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13C NMR of 3de (100 MHz, CDCl3)
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'H NMR of 3ea (400 MHz, CDCls)
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13C NMR of 3ea (100 MHz, CDCl5)
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9F NMR of 3ea (376 MHz, CDCl5)
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'H NMR of 3eb (400 MHz, CDCl5)
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13C NMR of 3eb (100 MHz, CDCl3)
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19F NMR of 3eb (376 MHz, CDCl)
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'H NMR of 3ec (400 MHz, CDCls)
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3C NMR of 3ec (100 MHz, CDCl;)
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9F NMR of 3ec (376 MHz, CDCl5)
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'H NMR of 3ed (400 MHz, CDCl5)

6vL €
991°¢1
£81¢]
€T ¥
44
69C 71
629'G1
CTAC)
GEL'9]
62291
65291
#0021
900"/
0102
€10
620/
1202
10"/

¥€0°L
0L
8%0°/
250°L
G50°L
LOVL
WL
vIL L
8Ll .
ZEVLL
9gl 'L
g€l 'L
AW
kgl s
(T
GoL'/
g2l
8/1°.
z8L'L
061°L
Z6L°1
1611
202'L
01z,
gLz
91Z'L
05Z°L
192}
Log L
9/¢°)
18E°L
966",
LOv'L
aLy'L
85 1
896/
sl
G1G .
8161
18G .
¥8G" /1

3ed

16671

EFloe

oo

4.0
f1 (ppm)

4.5

S77



13C NMR of 3ed (100 MHz, CDCl3)
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19F NMR of 3ed (376 MHz, CDCl)
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'H NMR of 3ee (400 MHz, CDCls)
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3C NMR of 3ee (100 MHz, CDCl;)
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19F NMR of 3ee (376 MHz, CDCl;)
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'H NMR of 3fa (400 MHz, CDCl5)
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3C NMR of 3fa (100 MHz, CDCl5)
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19F NMR of 3fa (376 MHz, CDCl5)
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'H NMR of 3fb (400 MHz, CDCl5)
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3C NMR of 3fb (100 MHz, CDCl;)
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19F NMR of 3fb (376 MHz, CDCl)
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'H NMR of 3fc (400 MHz, CDCl5)
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3C NMR of 3fc (100 MHz, CDCl5)
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19F NMR of 3fc (376 MHz, CDCl5)
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'H NMR of 3fd (400 MHz, CDCl5)
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3C NMR of 3fd (100 MHz, CDCl;)
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19F NMR of 3fd (376 MHz, CDCls)
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'H NMR of 3fe (400 MHz, CDCl5)
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3C NMR of 3fe (100 MHz, CDCl5)
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19F NMR of 3fe (376 MHz, CDCl5)
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'H NMR of 3bf (400 MHz, CDCl5)
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3C NMR of 3bf (100 MHz, CDCl;)
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19F NMR of 3bf (376 MHz, CDCls)
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'H NMR of 3bg (400 MHz, CDCls)
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13C NMR of 3bg (100 MHz, CDCls)
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19F NMR of 3bg (376 MHz, CDCl;)
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High-Resolution Mass Spectrometry (HRMS) Spectrum

3aa. HRMS (ESI) m/z caled for CooH7N,* (M+H)™ 285.1386, found 285.1386;

[tem name: 2025052703 Channel name: 1: RT=3.9630 mins : TOF M5 [50-800) E5l+ : Centroided
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3ab. HRMS (ESID) m/z calcd for Cp;HpFN," (M+H)" 393.1762, found 393.1754;

Item name: 2025052704
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38131205 385.00105 3717004 389.18822
\ 1 1 i

Channel name: 1: RT=2.7400 mins : TOF M3 (50-800) E5Sl+ : Centroided

5.03e6

39417879
!

308518214
396.18027300.24278

S I
I

40718972 40916678

I I I
380 385 390

I
385 400

Observed mass [m/z]

S105

I
405

I
410



3ac. HRMS (ESIDD m/z calcd for C7HpCIN,™ (M+H)™ 409.1466, found 409.1459;

[tem name: 2025052705
ltem description: ckr-143-1103

Intensity [Counts]

ESDUU{
22500{
EDGDD{
1?500{
15GDD{
12500{
10000{
TSDD{
SUDD{

2500

399.34646
!

400

401.29170

402.5

404.20232

Channel name: 1: RT=2.8781 mins : TOF M3 (50-800) ESl+ : Centroided

406.23390
4

405

409.14587

40723874

407.5

411.14297

41014768

410

Observed mass [m/z]

S106

412.14608 4

412.5

13.28382 41521195
f

415

417.23932

4175

2.58=4



3ad. HRMS (ESI) m/z caled for CpgHonF3Nyt (M+H)™ 443.1730, found 443.1723
Item name: 2025052706 Channel name: 1: RT=3.0670 mins : TOF M3 (50-800) ESl+ : Centroided

ltem description: ckr-150-1104
1.04e7

1e7
1 44317233

RN

Beb
Teb
Qeb

526

Intensity [Counts]

Aeh

] 444,17554
3eb - /

2eb

Tet
44517861

J I
42900884 446.18238
1 43223662 437.19246 ! 453.33870 459.16716,,

I I I I i
430 435 440 445 450 455 460
Observed mass [m/z]

S107



3ae. HRMS (ESDD m/z calcd for Cp;Hp3Ny* (M+H)* 375.1856, found 375.1853;

ltem name: 2025052707
ltem description: ckr-151-1105

Intensity [Counts]

22595{
2&6{
L?SEE{
1.5&6{
LESEE{
1e6{
15&5{
EES{

2.5e5

36232548

v 36570517

37110253

Channel name: 1: RT=2.6890 mins : TOF M3 {50-800) ESl+ : Centroided

375.18529

37618846
!

37719134
37819575
)

384.29050
——

391.18095

2.31eb

v

360

365

T LI O SRR ER ERL VN B
370 375 380 385
Observed mass [m/z]

S108

390

LA
395



3ba. HRMS (ESI) m/z calcd for CyoH FN,™ (M+H)" 303.1292, found 303.1285;

[tem name: 2025052803 Channel name: 1; RT=32.9462 mins ; TOF M3 (30-800) ESl+ : Centroided

[tem description: ckr-147-1201
8.94e6

303.12853

Beh

Teb

Deh

L
m
i

deh

Intensity [Counts]

Jeb

2e6

Teb
303.21213

30231735 30246018 30265678 303.07748 30332457 30346807 303.64456
ol 11 1 7 / \ SR 7 303.99311
1

1 1 1 1 1 1 I i
3024 3026 302.8 303 303.2 3034 3036 303.8 304
Observed mass [m/z]

S109



3bb. HRMS (ESI) m/z caled for Co7H, FoNy,™ (M+H)T 411.1667, found 411.1670;
Channel name: 1: RT=2.79%04 mins : TOF M3 (50-800) E5Sl+ : Centroided

[tem name: 2025052704
ltem description: ckr-152-1202

6.5e6

Beb

5.5e6

5eb

4,526

4e6

3.5e6

Intensity [Counts]

2.5e6

2eb+

1.5e6

1et

S5e5

6.78e6

411.16659

41015936
\

41217041
)

41317385
! 41417685
F

425.18423

 d 432.23707

393.24284
L S

0 .
395

—
390

39934362 404.20895 I
———

——
400 405 410

430

42716203
————

|I T T T T
415 420 425

Observed mass [m/z]

S110



3bc. HRMS (ESI) m/z caled for Co7H, CIFN,™ (M+H)™ 427.1372, found 427.1373;
Item name: 2025052710 Channel name: 1: RT=3.0328 mins : TOF M3 (50-800) ESl+ : Centroided
ltem description: ckr-153-1203
1.74e5

42713727
1.6e5

1.4e54

1.2e5

100000

80000

Intensity [Counts]

60000+
42013545

42814015

40000+

20000

43013838

426.13007

42724662 | 428.28253 ;129-25334 431.14083
I f

423.27535 42432304 |
L L I|I ety dagl r Ll L 1 L - |I|I|'!|'|"

L T = T B L s B L B S L X, o |
423 424 425 426 427 428 429 430 41 432
Observed mass [m/z]

S111



3bd. HRMS (ESI) m/z caled for CogHy F4N,™ (M+H)™ 461.1635, found 461.1628;
Item name: 2025052711 Channel name: 1: RT=3.2048 mins : TOF M5 (50-800) ESl+ : Centroided
ltem description: ckr-154-1204

3.03e6
326

I 481.16282
2.75eb

2.5eb

2.75¢6-
2e6-]
1756

15e6

Intensity [Counts]

1.25e6-

Teb

462166060
f

7.5e5-
Se5+

2.5e5-
' 46316033

i
45675996  460.15411 46417248 46726827
A448.73897 452,35910 \ i1 | ‘ ! ! ¥ A73.16774

1

I I I I I I I I I 1 I
4475 450 452.5 455 457.5 460 462.5 465 467.5 470 4725 475
Observed mass [m/z]

S112



3be. HRMS (ESI) m/z calcd for Co7HyFN,T (M+H)™ 393.1762, found 393.1761;
Item name: 2025052712 Channel name: 1: RT=2.7397 mins : TOF M3 (50-800) E5Sl+ : Centroided
ltem description: ckr-155-1205

3.03e6
Jeb

39317613
2.75e6

2.5eb

22526
2eb
1.75e6

1.5¢6

Intensity [Counts]

1.2566-

1eb
38417948
f

7.5e5
Se5

2.5e5
: 305.18205

38918723 / 396.18692
! !

387.18066
37829928 381 30850 385.00300 2060 ~AGeRy
LENNP F ER R VA ERN N T Y N S TR TR N I CRE S S N A T N R T R R B
375 380 385 390 395 400 405 410
Observed mass [m/z]

S113



3ca. HRMS (ESI) m/z caled for C0H;sCIN,™ (M+H)" 319.0996, found 319.0988;
ltem name: 2025052804

ltem description: ckr-163-1401

Intensity [Counts]

6e5
5.5¢5
5¢5-
45¢5
45
3.5¢5-
3e5-
25651
2e5
1585
1mnon—f

50000-

318.18128
[

318.29066
I

31859040

Channel name: 1: RT=4.5131 mins : TOF M5 (50-800) ESl+ : Centroided

31881371
I

319.09834

319.29933

319.59018
|

319.81243
I

6.44e5

318.25

I
3185

31875

I I
319 319.25
Observed mass [m/z]

S114

I
319.5

319.75

I
320



3cb. HRMS (ESD) m/z caled for Co7H, CIEN," (M+H)" 427.1372, found 427.1367,

Item name: 2025052719

ltem description: ckr-167-1402

Intensity [Counts]

5.5e6

5eb

4,526

LU

3.526

Feh

2.5e64

2eb-

1.5e64

1eb

a5

415.21123  417.21872
| /

Channel name: 1: RT=3.0838 mins : TOF M3 (50-800) ESl+ : Centroided

42713673

42319300 42612752
'y \

42913498

43013757
!

431.14023

5.73eb

f 43474744 43719265
————

————
415

—
4175

——
420

——————
4225 425

LENE N EL N L T T
4275 430 432.5 435 4375

Observed mass [m/z]

S115



3ce. HRMS (ESID m/z caled for Cy7Hy CLN,™ (M+H)™ 443.1076, found 443.1082;

Item name: 2025052720
Item description: ckr-168-1403

Intensity [Counts]

Teb-

beb

5e6

deb

3eb

2eb+

Teb

44233585?42A2052

65141?41?2862 443ﬂ49?3

Channel name: 1: RT=5.4266 mins : TOF MS (50-800) ESl+ : Centroided

44310825

7.37eb

44320897  443.33654

443.51715

44373136
/

1 1
4424 4426

4428 443

f
| 44343431,
1

I
443.2 4434 443.6

Observed mass [m/z]

S116



3cd. HRMS (ESID m/z caled for CogHy CIF3N,T (M+H)"477.1340, found 477.1343;
Channel name: 1: RT=3.5824 mins : TOF M3 (50-800) E5Sl+ : Centroided

ltern name: 2025052721
ltem description: ckr-169-1404

Intensity [Counts]

1ET{
QEﬁ{
Beﬁ{
?Eﬁ{
Eeﬁ{
5Eﬁ{
4&6{
3Eﬁ{
EEﬁ{

Tet

| 45902220

46737054

y  4069.73420

47713433

47707202

p

47913258

1.05e7

480.13507
!

431.13804

4g1j111i 493.120939

/

—
460

—
485

470

—
475

Observed mass [m/z]

S117

I
480

[ 48314840
e
485

i I
4490

—
445



3ce. HRMS (ESI) m/z caled for Co;Hp,CIN,' (M+H)* 409.1466, found 409.1459;

Item name: 2025052722 Channel name: 1: RT=3.083%9 minz : TOF M5 (50-800) ESI+ : Centroided
ltem description: ckr-170-1405

1.46e5

1.4e5

409.14591

1.2e5-

100000
£ 20000
-
Q
)
£
e
g
£

60000

41521091
40000
20000 41621493
!
417.21654
40813412 42712615 432238
39173047 39719801 \ 4193180 \ 5‘1
i - - 1. JII |_.L_J._|.I " JI WL | JllllllL‘hLl | f.l LI;..J,.
300 385 400 405 410 415 420 425 430

Observed mass [myz]

S118



3da. HRMS (ESI) m/z calcd for Cy HioN,* (M+H)* 299.1543, found 299.1543;

Itern name: 2025052723
ltem description: ckr-165-1501

Intensity [Counts]

1.6e7 1

147

1.2e7

1e7

Beb

beb

426

2efi-

295.30124
I
=20840773

Channel name: 1: RT=4.2902 mins : TOF M3 (50-800) ESl+ : Centroided

2099.15429

2009,09939
\

299.23695

1.64e7

299.41198,99 48075

209.83561

) I B R |
2084 208.6

|~29&48361

208.84217

I
208.8

209

—
299.2

Observed mass [m/z]

S119

| { 29958099 4 300.04020
i ol B et oot

. I ! I
2004 200.6 209.8 300



3db. HRMS (ESD) m/z caled for CogHoyFN,* (M+H)® 407.1918, found 407.1912;

Item name: 2025052724 Channel name: 1: RT=2.8075 mins : TOF M5 (50-800) ESl+
ltem description: ckr-171-1502

1.44e6
40719121

1426

1.2e6

1e6

&e5h

Intensity [Counts]

e+

4s5
1408.20017

2e5+

409.20326

A LI F T L F LT s [ R A ) B R ) P
397.5 400 402.5 405 407.5 410 4125 415 417.5
Observed mass [m/z]

S120



3dc. HRMS (ESD m/z caled for CogHoyCIN,® (M+H)* 423.1622, found 423.1623;

Item name: 2025052725

ltem description: ckr-172-1503

Intensity [Counts]

425{
15&5{
3&5{
lSeS{
2&5{
LSES{
100000{

50000

42316230

42215502
\

415.21221

416.21533

! 417.21768
!

L L L -

390.34491 413.28836
[ \

406.18473

Channel name: 1: RT=3.1175 mins : TOF M5 (50-800) ESI+ : Centroided

4.32e5

42416335
i/
—425.16047

426.16325
f)

427.16554

!
1

437.18576

441.15454

!
]

I I I
400 405 410 415 420

I I
425 430

Observed mass [myz]

S121

I
435

Lol
I

440

445



3dd. HRMS (ESD) m/z calcd for CooH,4F3N," (M+H)" 457.1886, found 457.1886;

Item name: 2025052726

ltem description: ckr-173-1504

Intensity [Counts]

65&6%
6e6]
5.5¢6 ]
56
45eﬁé
4e6]
15eﬁé
3eﬁé
25eﬁé
266 |
LSeﬁé
1eﬁé

565

439.158588

Channel name: 1: RT=3.2221 minz : TOF M5 (50-800) ESI+ : Centroided

457.18858

45618085
A

6.93e6

45819185
!

45919519

i

| 460.19885
f

481.37458

I
435

440

445

440.29051
I
450

I
455

467.37067  473.18364
I I I I
460 465 470 475

Observed mass [m/z]

S122

420



3de. HRMS (ESD) m/z caled for CogHasNo™ (M+H)™ 389.2012, found 389.2021;

Item name: 2025052727 Channel name: 1: RT=2.8073 mins : TOF M3 (50-800) E5Sl+ : Centroided
ltem description: ckr-174-1505

1.56e7
389.20213

1.4e7

1.2e7

1e7
E
3

W Beb
=2
£
]
£

Beb

39020430
)
de6
2eb
301.20836
[
355.07007 37110181 387.18160 39221193
0 ; 365.10521 i/ v i 40519709  413.28837 421.19216
LN [P . RS ST DR D SRS B L C R S S . EYNE ER SR T ER SR S P FANN SR S . F
360 370 380 390 400 A0 420

Observed mass [m/z]

S123



3ea. HRMS (ESDD m/z caled for Co0H sFN," (M+H)" 303.1292, found 303.1289;

ltern name: 2025052713
ltem description: ckr-148-1301

Intensity [Counts]

1.6e7 5

1.4e7

1.2e7

1e7

Geb

beb

Aeb

2eb

302.20605
I

30238419 45504403

Channel name: 1: RT=4.0142 mins : TOF M3 (50-800) ESl+ : Centroided

303.12887

303.07447

303.21227
)

303.38903

303.52151

!

1.6e7

303.73885

A1
3024

[ i
ey
302.6

L I L T, ] l' |
302.8 303 303.2
Observed mass [m/z]

S124

—
3034

—
303.6

v [/

—
303.8

304.08443
—
304



3eb. HRMS (ESD) m/z caled for Co7Hy FoN,™ (M+H)T 411.1667, found 411.1662;

ltern name: 2025052714
ltem description: ckr-156-1302

6.526

Geb

3.5e6

Seb

4,526

Ll

e

L

m

(=3}
]

Intensity [Counts]

[95]

m

(=3
1

2.5e6

2eb

1.5e6

1eb

585

41046705

410.68607

!

41110632

41116618

Y,

Channel name: 1: RT=51331 mins : TOF M3 (50-800) ESl+ : Centroided

6.896

411.26453

411.48066 411.87230

410.38844

I
4104

—
410.6

—
4108

—
41

—
41.2

411.3"9592 i wA11.76941
LN FRE. BN PR S I PR SRR . SR PR N
4114 4116 111.8 412

Observed mass [m/z]

S125



3ec. HRMS (ESI) m/z caled for Co7Hy CIFN," (M+H)*" 427.1372, found 427.1369;

ltern name: 2025052715
ltem description: ckr-157-1303

Intensity [Counts]

Be5

Te5s+

bes

5e5+

45

3e5

225

100000+

418.30140
[ 419.31081
T o

42134287

Channel name: 1: RT=3.2050 mins : TOF M3 (50-800) ESl+ : Centroided

4233357
——

42713690

42686502
A

42613220 m
Y

8.86e5

42913501

428.14016

|II |i||I IllllI

43013771

43214327
-43'I.'IIA'IJDESJr 43536484
y S

418 420

422

424

426

I
428

Observed mass [m/z]

S126

AR T N S
430 432 434 436



3ed. HRMS (ESI) m/z caled for CogH, F4N,™ (M+H)" 461.1635, found 461.1631;
Channel name: 1: RT=5.2416 minz : TOF M5 (50-800) ESI+ : Centroided

Item name: 2025052716

ltem description: ckr-158-1304

Intensity [Counts]

2259?{
EE?{
L?Se?{
LSET{
1259?{
1E?{
15&6{
5&5{

2.5eb+

A523g1z) 43518

461.16308

460.15475
\

459.15374
)
| il

462,
i

2.35e7

16453

463.16760
)

46931201
]

471.15052

!
]

I
450

I I
452.5 455

I I
457.5 480

462.5

‘ 463.72095
I !
Llul ([} L

I

465

Observed mass [m/z]

S127

I
467.5

I
470

I
472.5



3ee. HRMS (ESI) m/z caled for Co7Hp,FN,H (M+H)* 393.1762, found 393.1754;

Item name: 2025052717

ltem description: ckr-159-1305

Intensity [Counts]

Channel name: 1: RT=2.9120 mins : TOF M3 (50-800) E5Sl+ : Centroided

7.67e5

393.17545
Teh
Be5
Se5
de5-
3e5
304,17859
2e5- !
1000004
303.11147 | 3918248
376.25734 385.09256 K 306.18692 406.11544
. g \ 33118035 | 7 w 40129106 \ 4ﬂ9J?061
LENICE ST ST NN P R TS A S P I S AR A S Y E T L N SR s PR B R E |
330 385 390 295 400 405 410

Observed mass [m/z]

S128



3fa. HRMS (ESI) m/z caled for C,0H;cFN,* (M+H)" 303.1292, found 303.1286;

ltem name: 2025052728 Channel name: 1: RT=3.9295 mins : TOF M3 {50-800) ESl+ : Centroided
ltem description: ckr-166-1601
2.03e7
2ei+

303.12855

1.8e7

1.6e7 1

1.4e7

1.2e7

1e7

Intensity [Counts]

Beb
Ll

Aeb

303.21145
2eb

303.38824
302.45852 30346567
302.89953  303.07414 303.64953
{  302.55015 \ \ | | ‘ [ 303.55623; -
-
302.6 3028 303 303.2 3034 303.6 303.8
Observed mass [m/z]

S129



3fb. HRMS (ESI) m/z caled for Co7H, FoN,* (M+H)T 411.1667, found 411.1666;
Item name: 2025052729 Channel name: 1: RT=2.9454 mins : TOF M3 (50-800) ESl+ : Centroided

ltem description: ckr-175-1602
9.62e6

Qe 411.16659

Beb

Teb
Bed

526

Intensity [Counts]

deh

el 41216995
§

2eb

Teb

413.17333
!

: k 41417643

39012173 -:l[}'l 1411?405.19678 410T6ﬂl6?‘ J 41921845 42612909

LI S T .7 N S L L . O 1) R R L R s X L ) L ) I L R R
397.5 400 402.5 405 407.5 410 412.5 415 417.5 420 422.5 425

Observed mass [m/z]

S130



3fc. HRMS (ESD) m/z caled for Cy;H,CIFN,™ (M+H)* 427.1372, found 427.1370;

Item name: 2025052730 Channel name: 1: RT=3.2217 mins : TOF M3 (50-800) ESl+ : Centroided
ltem description: ckr-176-1603

4.55e5
4,5e5+

427.13696

425

3.5e5

3e5

2.5e5

Intensity [Counts]

285

L 47913539

42814035

100000

50000
430.13793

417.29313

I

431.14105 f32-?’2330
]|

41973200
413-%0250 / 42334658 42573353
T : e

L. ey f =TT L S S ) R R . FS SV
4175 420 422.5 425 4275 430 432.5 435
Observed mass [m/z]

43634250
—

S131



3fd. HRMS (ESI) m/z caled for CogHy F4N,* (M+H)™ 461.1635, found 461.1639;
Channel name: 1: RT=3.4274 mins ; TOF MS (50-800) ESl+ : Centroided

[tem name: 2025052731
[tern description: ckr-177-1604

Intensity [Counts]

ZSeﬁi
12596{
2&6{
L?SEE{
15&5{
LESEE{
1e6{
15&5{
5e5{

2.5e5

44874933
/

45272957

43676611 45833221 |,

461.16392

/

462.16712

!

2.53e6

463.17055
46417478

468.39170 ?69'???43

v

——
450

———
452.5

L
455

———
457.5

Observed mass [m/z]

S132

e
480 462.5

465

——
467.5

————
470

——
472.5



3fe. HRMS (ESDD m/z caled for Cy;HpFN,* (M+H)™ 393.1762, found 393.1758;

[termn name: 2025052732 Channel name: 1: RT=5.1163 mins ; TOF MS (50-800) ESl+ : Centroided
[tern description: ckr-178-1605
1.55e7

393.17576
1.4eT

1.2e7

1e7

Beb

Intensity [Counts]

b

b

2eb

303.27158

303.47723 393.56210
30246847 39255454 3575833 303.11902 C 303.85798
! \ |

|, w 39397523,

e LI I CR T S PR TR B CANN I S P Ey S R SR A N P S S P I B TS ER S . SR |

3024 392.6 362.8 393 393.2 3034 393.6 303.8 394
Observed mass [m/z]

0 | | |I II|I

S133



3bf. HRMS (ESID m/z calcd for C H sFN,O* (M+H)* 333.1398, found 333.1399;

ltem name: 2025052806 Channel name: 1; RT=3.7375 mins : TOF MS (50-800) ESI+ : Centroided
[tem description: ckr-149-2201
2496

33313987
22526

2eb

1.75e6

1.5e6

12526

Intensity [Counts]

Teb

7.5e51

Sed

2.5e51

33322813
33271641 33300532 333.34282 33370535
33248016 33263243 ; \ / 333.62064

T LES O S S U T S TR T R S r. % = w.l. T
3326 3328 333 333.2 3334 3336 333.8
Observed mass [m/z]

S134



3bg. HRMS (ESI) m/z caled for CyH;sCIFN,* (M+H)*"337.0902, found 337.0891;
ltem name: 2025052805 Channel name: 1; RT=4.3580 mins : TOF M5 (50-800) ESI+ : Centroided
ltem description: ckr-160-3201
4.22eb

426 337.08908

3526

Jeh
2.5e6

2eb

Intensity [Counts]

1.5e6
1eb

5e5

3377757

33644406 33674182 337.03592 33737633 337.55012 337.68308
/ v 336.85058 \ 337.29668 i 7 v

LEET T LT I B SR T L ) I TR FR )
336.6 336.8 337 3372 3374 3376 3378
Observed mass [m/z]

S135



