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1. General information

All commercial materials were used as received unless otherwise noted. Commercial
reagents were purchased from Alfa Aesar, TCI, Energy Chemical, and used without
further purification. Starting materials oi-oxocarboxylic acids were prepared according
to the reported procedure.! All of other commercially available compounds were used
without further purification. "H NMR spectra were recorded at 400 MHz and NMR
spectrometers using TMS as an internal standard, 3C NMR spectra were recorded at
100 MHz NMR spectrometers using TMS as an internal standard and were fully
decoupled by broad band proton decoupling. The multiplicities are reported as follows:
singlet (s), doublet (d), doublet of doublets (dd), multiplet (m), triplet (t) and broad
resonances (br). Melting points were measured on a hot-stage microscope (XT4-A) and
are uncorrected. High resolution mass spectra (HRMS) were obtained on an APEXM
Fourier transform mass spectrometry (ESI). The X-ray diffraction spectrum was carried

out with a SMART APEX II X-ray Single-crystal diffract meter.

2. General procedure for the preparation of indole substrates?

H N\
4 Acyl Chioride NN RN N Nf(\/R
N _ERAIC, DCM I/ ) __NaH,DMF | P
, 1y 0°C -1t R’ 0°C R
R1 R2 R2
o o

To a solution of indole derivative (5 mmol, 1.0 equiv) in DCM (10 mL), Et,AICI1 (7.5
mmol, 1.5 equiv) (0.98 mol/L in hexane) was added at 0 °C and the mixture was stirred
at this temperature for 30 min. To this solution was added drop-wise a DCM solution
(10 mL) of acyl chloride (6 mmol, 1.2 equiv) at 0 °C. The mixture was warmed to room
temperature and stirred until completion of the reaction (monitored by TLC). Then the
mixture was quenched with saturated aqueous NH,Cl, extracted with CH,ClI, (15 mL x
3), the combined organic phases were dried over anhydrous Na,SO,, filtered and
concentrated under reduced pressure. The crude product was purified by flash column
chromatography to give the 3-acylindole derivatives.

To a solution of 3-acylindole (5 mmol) in N,N-dimethylformamide (15 mL) was
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added NaH (1.2 equiv) under ice cooled conditions. Alkyl halide (1.2 equiv) was added
dropwise to this solution and allowed to stir at room temperature for appropriate time.
After completion of the reaction it was quenched with water and extracted by Et,O. The
organic layer was dried over anhydrous Na,SO, and filtered, concentrated under

pressure and then purified by silica gel flash column chromatography.

3. Optimization of reaction conditions

N//\/Ph o
0y e
° o
1a 2a
entry Additive (mol%) Oxidant (equiv) Solvent (2 mL) T(C) Yield(%)®
1 AgOAc (10) K5S,05 (2.0) CH;CN:H,0 (1:1) 70 74
2 AgOAc(10) CH;CN:H,0 (1:1) 70 nr
3 K>S,05 (2.0) CH;CN:H,0 (1:1) 70 49
4 AgOAc (10) Na,S,05 (2.0) CH;CN:H,0 (1:1) 70 71
5 AgOACc(10) (NH4),S,05 (2.0)  CH3;CN:H,O (1:1) 70 69
6 AgOAc (10) Oxone (2.0) CH;CN:H,0 (1:1) 70 21
7 AgOAc(10) K5S,05 (3.0) CH;CN:H,0 (1:1) 70 71
8 AgOACc(10) K5S,05 (2.0) DCE:H,0 (1:1) 70 nr
9 AgOAc (10) K>S,05 (2.0) DMSO:H,0 (1:1) 70 22
10 AgOAc(10) K;S,054 (2.0) Acetone:H,O (1:1) 70 65
11 AgOAc(10) K5S,05 (2.0) AcOH:H,0 (1:1) 70 28
12 AgOAc (10) K>S,05 (2.0) H,0 70 nr
13 AgOAc(10) K,S,054 (2.0) CH;CN 70 trace
14 AgOAc(10) K5S,05 (2.0) CH;CN:H,0 (2:1) 70 61
15 AgOAc (10) K>S,05 (2.0) CH;CN:H,0 (3:1) 70 36
16 AgOAc(10) K5S,05 (2.0) CH;CN:H,0 (1:2) 70 41
17 AgOACc(10) K5S,05 (2.0) CH;CN:H,0 (1:3) 70 21
18 AgOAc (10) K>S,05 (2.0) CH;CN:H,0 (1:1) 60 69
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nr

?1a 0.2 mmol, 2a 0.4 mmol. *Isolated yield.

4. General procedure for alkene difunctionalizing reaction

A mixture of indole substrates (1, 0.2 mmol), a-oxocarboxylic acids (2, 0.3 mmol),
AgOAc (0.01 mmol), K,S,05 (0.4 mmol) and CH3;CN/H,0 (v/v = 1:1) (2.0 mL) was
added to a 15 mL sealed tube. The tube was stirred at 70 °C for 16 h. Then, the reaction
mixture was cooled to room temperature. The mixture was filtered through Celite®,
and the filter cake was rinsed with EtOAc. The combined organic was removed in

vacuo. Then the mixture was subjected to column chromatography on silica gel to give

the desired product 3.
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5. Analytical data

HsC
2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)ethanone (3aa) . White
solid. Melting point: 135-137 °C. Isolated yield: 84%. 'H NMR (400 MHz, Chloroform-d) J 8.30-
8.28 (m, 1H), 7.82 (d, J = 8.2 Hz, 2H), 7.36-7.28 (m, 8H) 7.12-7.10 (m, 2H), 5.14 (d, /= 2.4 Hz,
1H), 4.62-4.60 (m, 3H), 2.45 (s, 3H), 2.21 (s, 3H). 13C NMR (100 MHz, Chloroform-d) J 196.3,
192.7, 151.3, 145.1, 141.4, 132.3, 132.2, 130.9, 129.7, 129.2, 129.0, 127.7, 127.4, 122.8, 122.7,
122.6, 110.6, 110.0, 57.7, 48.6, 45.6, 29.8, 21.7. HRMS (ESI) m/z calcd for C»;H,4NO, (M+H)*:

394.1802, found: 394.1801.

6-methyl-2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone (3ba).
White solid. Melting point: 181-182 °C. Isolated yield: 85%."H NMR (400 MHz, Chloroform-d) §
8.15(d,J=8.2 Hz, 1H), 7.81 (d, J= 8.2 Hz, 2H), 7.33-7.27 (m, 5H), 7.15- 7.09 (m, 4H), 5.10 (d, J
= 2.5 Hz, 1H), 4.61-4.54 (m, 3H), 2.48 (s, 3H), 2.44 (s, 3H), 2.18 (s, 3H). 3C NMR (100 MHz,
Chloroform-d) 6 196.4, 192.6, 150.8, 145.1, 141.5, 132.7, 132.6, 132.3, 129.7, 129.2, 129.0, 128.7,
127.6, 127.4,124.2,122.2,110.5, 110.1, 57.7, 48.5, 45.4, 29.7, 21.7, 21.7. HRMS (ESI) m/z calcd

for CysHo¢NO, (M+H)*: 408.1958, found: 408.1956.

S5



7-methoxy-2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone

(3ca). White solid. Melting point: 188-190 °C. Isolated yield: 75%. 'TH NMR (400 MHz,
Chloroform-d) 6 7.88 (d, J = 2.4 Hz, 1H), 7.82 (d, J= 8.2 Hz, 2H), 7.34-7.28 (m, SH), 7.22 (d, J =
8.7 Hz, 1H), 7.10 (m, 2H), 6.92 (dd, J = 2.5, 8.8 Hz, 1H), 5.14 (d, J = 2.4 Hz, 1H), 4.59-4.53 (m,
3H), 3.89 (s, 3H), 2.45 (s, 3H), 2.13 (s, 3H). 13C NMR (100 MHz, Chloroform-d) 6 196.3, 192.7,
156.5, 151.2, 145.2, 141.4, 132.3, 131.9, 129.7, 129.3, 129.0, 127.7, 127.4, 127.3, 112.9, 110.6,
110.5, 104.6, 57.8, 55.8, 48.7, 45.9, 29.6, 21.7. HRMS (ESI) m/z calcd for CysH,sNO; (M+H)*:

424.1907, found: 424.1908.

H3C

6-fluoro-2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1 H-pyrrolo[ 1,2-a]indol-9-yl)ethanone (3da).
White solid. Melting point: 139-141 °C. Isolated yield: 70%. "H NMR (400 MHz, Chloroform-d)
0 8.27-8.23 (m, 1H), 7.82 (d, J = 8.2 Hz, 2H), 7.35-7.29 (m, 5H), 7.11-7.09 (m, 2H), 7.02-7.00 (m,
2H), 5.11 (d, J = 2.7 Hz, 1H), 4.64-4.60 (m, 1H), 4.58-4.54 (m, 2H), 2.45 (s, 3H), 2.14 (s, 3H). 3C
NMR (100 MHz, Chloroform-d) 6 196.3, 192.6, 159.8 (d, /= 238.9 Hz), 151.6, 145.3, 141.2, 132.3
(d, J=12.1 Hz), 132.1, 129.8, 129.3, 129.0, 127.8, 127.4, 127.3, 123.8 (d, /= 9.5 Hz), 111.0 (d, J
=23.4 Hz), 110.7, 96.6 (d, J = 26.2 Hz), 57.6, 48.6, 45.6, 29.6, 21.7. HRMS (ESI) m/z calcd for

Cy7Ho3FNO, (M+H)™: 412.1707, found: 412.1711.

6-chloro-2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)ethanone (3ea).
White solid. Melting point: 193-194 °C. Isolated yield: 61%. "TH NMR (400 MHz, Chloroform-d)
08.22 (d, J= 8.6 Hz, 1H), 7.81 (d, J = 8.2 Hz, 2H), 7.35-7.29 (m, 6H), 7.25-7.23 (m, 1H), 7.10-

7.08 (m, 2H), 5.11 (d, J = 2.6 Hz, 1H), 4.63-4.59 (m, 1H), 4.56-4.55 (m, 2H), 2.45 (s, 3H), 2.16 (s,
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3H). 3C NMR (100 MHz, Chloroform-d) 6 196.2, 192.5, 151.7, 145.3, 141.0, 132.7, 132.1, 129.8,
1295, 129.3, 129.0, 128.6, 127.8, 127.3, 123.7, 123.2, 110.7, 110.1, 57.6, 48.5, 45.6, 29.7, 21.7.

HRMS (ESI) m/z calcd for C,7H»;CINO, (M+H)*: 428.1412, found: 428.1409.

6-bromo-2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone (3fa).
White solid. Melting point: 188-189 °C. Isolated yield: 52%. 'TH NMR (400 MHz, Chloroform-d)
0 8.18 (d, J=8.6 Hz, 1H), 7.82 (d, /= 8.2 Hz, 2H), 7.51 (d, /= 1.6 Hz, 1H)), 7.38 (d, J= 1.7, 8.6
Hz, 1H), 7.35-7.30 (m, 5H), 7.10-7.08 (m, 2H), 5.11 (d, J = 2.6 Hz, 1H), 4.63-4.60 (m, 1H), 4.57-
4.55 (m, 2H), 2.46 (s, 3H), 2.16 (s, 3H). 3C NMR (100 MHz, Chloroform-d) 6 196.2, 192.5, 151.6,
145.3, 141.0, 133.1, 132.1, 129.9, 129.8, 129.3, 129.0, 127.8, 127.3, 125.8, 124.0, 116.2, 113.0,
110.7, 57.6, 48.5, 45.6, 29.7, 21.7. HRMS (ESI) m/z calcd for C,;H»;BrNO, (M+H)*: 472.0907,

found: 472.0904.

9-acetyl-2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indole-6-carbonitrile (3ga).
White solid. Melting point: 160-162 °C. Isolated yield: 44%. "™H NMR (400 MHz, Chloroform-d) ¢
8.40 (d, J=8.4 Hz, 1H), 7.83 (d, /= 8.2 Hz, 2H), 7.68 (s, 1H), 7.52 (dd, /= 1.0, 8.4 Hz, 1H), 7.38-
7.33 (m, 5H), 7.10-7.08 (m, 2H), 5.15 (d, J= 2.2 Hz, 1H), 4.69-4.63 (m, 3H), 2.47 (s, 3H), 2.19 (s,
3H). 3C NMR (100 MHz, Chloroform-d) § 196.0, 192.4, 154.2, 145.5, 140.4, 134.1, 131.9, 131.3,
129.8, 129.5, 129.0, 128.1, 127.2, 125.6, 123.5, 119.9, 114.6, 111.1, 105.4, 57.5, 48.7, 45.9, 29.8,

21.8. HRMS (ESI) m/z caled for CygH»3N,O, (M+H)*: 419.1754, found: 419.1750.
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H3C
7-fluoro-2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone (3ha).
White solid. Melting point: 182-183 °C. Isolated yield: 66%. ™H NMR (400 MHz, Chloroform-d) §
8.00 (dd, J =24, 10.1 Hz, 1H), 7.82 (d, J = 8.2 Hz, 2H), 7.35-7.30 (m, 5H), 7.27-7.24 (m, 1H),
7.11-7.09 (m, 2H), 7.02 (td, J = 8.9, 2.5 Hz, 1H), 5.12 (d, /= 2.3 Hz, 1H), 4.64-4.58 (m, 3H), 2.46
(s, 3H), 2.15 (s, 3H). 13C NMR (100 MHz, Chloroform-d) § 196.2, 192.4, 159.8 (d, J = 236.2 Hz),
152.4, 145.3, 141.1, 132.1, 131.7 (d, J = 10.8 Hz), 129.8, 129.3, 129.0, 128.9, 127.8, 127.3, 111.0
(d, J=26.3 Hz), 110.8 (d, J = 4.4 Hz), 110.6 (d, J = 9.9 Hz), 108.3 (d, J = 24.9 Hz), 57.7, 48.9,

45.8,29.6, 21.7. HRMS (ESI) m/z calcd for C,7H3FNO, (M+H)*: 412.1707, found: 412.1708.

7-bromo-2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone (3ia).
White solid. Melting point: 201-203 °C. Isolated yield: 56%. "™H NMR (400 MHz, Chloroform-d) ¢
8.48 (d,/=1.7 Hz, 1H), 7.82 (d, J = 8.2 Hz, 2H), 7.38-7.30 (m, 6H), 7.22-7.20 (m, 1H), 7.10-7.07
(m, 2H), 5.11 (d, J=2.6 Hz, 1H), 4.64-4.61 (m, 1H), 4.59- 4.57 (m, 2H), 2.46 (s, 3H), 2.16 (s, 3H).
13C NMR (100 MHz, Chloroform-d) § 196.2, 192.3, 152.0, 145.3, 141.0, 132.4, 132.1, 131.0, 129.8,
129.3, 129.0, 127.8, 127.3, 125.7, 125.3, 116.4, 111.3, 110.2, 57.6, 48.7, 45.7, 29.7, 21.8. HRMS

(ESI) m/z calcd for Cp7Hp3;BrNO, (M+H)*: 472.0907, found: 472.0905.

H3C

5-methyl-2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)ethanone (3ja).
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White solid. Melting point: 204-205 °C. Isolated yield: 82%. "H NMR (400 MHz, Chloroform-d)
08.12 (d, J=8.0 Hz, 1H), 7.83-7.81 (m, 2H), 7.33-7.27 (m, 5H), 7.17-7.10 (m, 3H), 7.02-7.00 (m,
1H), 5.04 (d, J = 2.8 Hz, 1H), 4.97-4.94 (m, 1H), 4.87-4.83 (m, 1H), 4.59-4.55 (m, 1H), 2.73 (s,
3H), 2.45 (s, 3H), 2.20 (s, 3H). 3C NMR (100 MHz, Chloroform-d) § 196.5, 192.7, 151.7, 145.2,
141.5, 132.2, 132.0, 131.2, 129.7, 129.2, 129.0, 127.6, 127.4, 124.5, 122.7, 121.0, 120.3, 110.5,
57.6,48.3,48.2,29.9,21.8, 18.2. HRMS (ESI) m/z calcd for CrgH¢NO, (M+H)*: 408.1958, found:

408.1955.

2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carbaldehyde (3ka). White
solid. Melting point: 194-195 °C. Isolated yield: 72%. '"H NMR (400 MHz, Chloroform-d) J 9.56
(s, 1H), 8.26-8.24 (m, 1H), 7.74 (d, J = 8.2 Hz, 2H), 7.34-7.29 (m, 6H), 7.27-7.24 (m, 4H), 5.21 (d,
J=15.9 Hz, 1H), 4.80-4.75 (m, 1H), 4.70-4.65 (m, 1H), 4.55-4.51 (m, 1H), 2.42 (s, 3H). 13C NMR
(100 MHz, Chloroform-d) ¢ 195.8, 183.9, 155.3, 145.3, 140.6, 132.7, 129.8, 129.7, 129.3, 128.9,
128.0, 127.8, 123.3, 123.2, 122.4, 110.3, 110.0, 58.2, 47.7, 47.0, 21.7. HRMS (ESI) m/z calcd for

Cy6H2oNO, (M+H)*: 380.1645, found: 380.1642.

2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)propan-1-one (3la). White
solid. Melting point: 121-123 °C. Isolated yield: 63%. TH NMR (400 MHz, Chloroform-d) ¢ 8.30-
8.28 (m, 1H), 7.82 (d, J = 8.2 Hz, 2H), 7.36-7.27 (m, 8H), 7.12-7.10 (m, 2H), 5.13 (d, /= 1.4 Hz,
1H), 4.62-4.57 (m, 3H), 2.74-2.64 (m, 1H), 2.45 (s, 3H), 2.44-2.39 (m, 1H), 0.97 (t,J= 7.2 Hz, 3H).
13C NMR (100 MHz, Chloroform-d) 6 196.4, 195.8, 150.9, 145.1, 141.5, 132.4,132.2, 130.9, 129.7,

129.2, 129.0, 127.6, 127.3, 122.7, 122.6, 122.5, 110.2, 110.0, 57.7, 48.8, 45.4, 34.5, 21.7, 8.0.
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HRMS (ESI) m/z calcd for CysHysNO, (M+H)*: 408.1958, found: 408.1960.

C,Hs0
ethyl 2-(4-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxylate (3ma).
White solid. Melting point: 109-110 °C. Isolated yield: 33%. 'TH NMR (400 MHz, Chloroform-d)
0 8.18-8.16 (m, 1H), 7.81-7.79 (m, 2H), 7.36-7.35 (m, 1H), 7.30-7.25 (m, 7H), 7.13-7.11 (m, 2H),
5.07 (d, J = 2.8 Hz, 1H), 4.64-4.58 (m, 3H), 4.10-4.00 (m, 2H), 2.44 (s, 3H), 1.02 (t, J = 7.1 Hz,
3H). 13C NMR (100 MHz, Chloroform-d) é 196.5, 164.5, 151.4, 145.0, 142.1, 132.5, 132.3, 131.3,
129.6, 129.0, 128.8, 127.4, 127.2, 122.2, 122.0, 121.9, 110.1, 100.2, 59.1, 57.6, 48.5, 45.8, 21.7,

14.2. HRMS (ESI) m/z calcd for CygH,sNO3; (M+H)*: 424.1907, found: 424.1903.

2-benzoyl-1-phenyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone (3ab). White solid. Melting
point: 187-188 °C. Isolated yield: 70%. "TH NMR (400 MHz, Chloroform-d) J 8.30-8.28 (m, 1H),
7.94-7.91 (m, 2H), 7.68-7.64 (m, 1H), 7.54-7.51 (m, 2H), 7.37-7.29 (m, 6H), 7.13-7.11 (m, 2H),
5.15 (d, J = 2.4 Hz, 1H), 4.67-4.61 (m, 3H), 2.22 (s, 3H). 13C NMR (100 MHz, Chloroform-d) ¢
196.7, 192.6, 151.2, 141.3, 134.7, 134.1, 132.3, 130.9, 129.2, 129.1, 128.9, 127.7, 127.4, 122.8,
122.7,122.6, 110.6, 110.0, 57.8, 48.5, 45.5, 29.8. HRMS (ESI) m/z calcd for CyH»,NO, (M+H)*:

380.1645, found: 380.1649.
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2-(4-methoxybenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)ethanone (3ac). White
solid. Melting point: 166-168 °C. Isolated yield: 43%. "TH NMR (400 MHz, Chloroform-d) ¢ 8.30-
8.28 (m, 1H), 7.91-7.88 (m, 2H), 7.37-7.28 (m, 6H), 7.13-7.11 (m, 2H), 7.00-6.96 (m, 2H), 5.12 (m,
1H), 4.62-4.58 (m, 3H), 3.90 (s, 3H), 2.20 (s, 3H). 3C NMR (100 MHz, Chloroform-d) J 195.3,
192.7, 164.2, 151.4, 141.4, 132.3, 131.2, 131.0, 129.2, 128.7, 127.7, 127.4, 126.6, 122.7, 122.6,
114.2, 110.6, 110.0, 57.5, 55.6, 48.9, 45.7, 29.8. HRMS (ESI) m/z calcd for C»;H,4NO; (M+H)*:

410.1751, found: 410.1753.

2-(4-fluorobenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone  (3ad). White
solid. Melting point: 157-158 °C. Isolated yield: 68%. TH NMR (400 MHz, Chloroform-d) J 8.27-
8.25 (m, 1H), 7.96-7.92 (m, 2H), 7.38-7.28 (m, 6H), 7.21-7.17 (m, 2H), 7.12-7.10 (m, 2H), 2.22 (s,
3H). 3C NMR (100 MHz, Chloroform-d) ¢ 195.2, 192.6, 166.3 (d, J = 255.4 Hz), 151.0, 141.2,
132.3,131.7,131.6, 131.2 (d, /= 3.0 Hz), 130.9, 129.3, 127.8, 127.3, 122.7 (d, /= 5.4 Hz), 122.5,
116.3 (d,J=21.8 Hz), 110.6, 110.0, 57.7, 48.8, 45.4, 29.9. HRMS (ESI) m/z calcd for C,H,1FNO,

(M+H)*: 398.1551, found: 398.1552.

2-(4-chlorobenzoyl)-1-phenyl-2,3-dihydro-1 H-pyrrolo[1,2-a]indol-9-yl)ethanone  (3ae). White

solid. Melting point: 172-174 °C. Isolated yield: 56%. "TH NMR (400 MHz, Chloroform-d) J 8.27-
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8.25 (m, 1H), 7.86-7.84 (m, 2H), 7.50-7.48 (m, 2H), 7.37-7.28 (m, 6H), 7.12-7.09 (m, 2H), 5.08 (m,
1H), 4.64-4.59 (m, 3H), 2.22 (s, 3H). 3C NMR (100 MHz, Chloroform-d) § 195.6, 192.6, 151.0,
141.1, 140.7, 133.1, 132.3, 130.9, 130.3, 129.4, 129.3, 127.8, 127.3, 122.8, 122.7, 122.5, 110.6,
110.0, 57.7, 48.7, 45.3, 29.9. HRMS (ESI) m/z calcd for C,sH,CINO, (M+H)*: 414.1255, found:

414.1257.

2-(4-bromobenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone  (3af). White
solid. Melting point: 164-166 °C. Isolated yield: 62%. 'H NMR (400 MHz, Chloroform-d) J 8.27-
8.25 (m, 1H), 7.78-7.76 (m, 2H), 7.67-7.64 (m, 2H), 7.37-7.28 (m, 6H), 7.11-7.09 (m, 2H), 5.07 (m,
1H), 4.64-4.58 (m, 3H), 2.21 (s, 3H). 3C NMR (100 MHz, Chloroform-d) § 195.8, 192.6, 150.9,
141.1, 133.5, 132.4, 132.3, 130.9, 130.3, 129.5, 129.3, 127.8, 127.3, 122.8, 122.7, 122.5, 110.6,
110.0, 57.7, 48.7, 45.3, 29.9. HRMS (ESI) m/z calcd for C,H,1BrNO, (M+H)*: 458.0750, found:

458.0747.

2-(3-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)ethanone (3ag). White
solid. Melting point: 201-203 °C. Isolated yield: 90%. "TH NMR (400 MHz, Chloroform-d) ¢ 8.30-
8.28 (m, 1H), 7.71-7.70 (m, 2H), 7.47-7.45 (m, 1H), 7.42-7.28 (m, 7H), 7.12-7.10 (m, 2H), 5.13 (d,
J=2.5Hz, 1H), 4.65-4.59 (m, 3H), 2.41 (s, 3H), 2.21 (s, 3H). 13C NMR (100 MHz, Chloroform-d)
0196.9, 192.6, 151.3, 141.4, 139.0, 134.9, 134.8, 132.3, 130.9, 129.5, 129.2, 128.9, 127.7, 127.4,
126.1, 122.7, 122.7, 122.6, 110.6, 110.0, 57.9, 48.6, 45.5, 29.8, 21.3. HRMS (ESI) m/z calcd for

Cy7HoaNO, (M+H)*: 394.1802, found: 394.1801.
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H;C
2-(2-methylbenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)ethanone (3ah). White
solid. Melting point: 214-216 °C. Isolated yield: 50%. 'H NMR (400 MHz, Chloroform-d) J 8.32-
8.30 (m, 1H), 7.55 (d, J=7.7 Hz, 1H), 7.48 (td, J= 7.5, 1.1 Hz, 1H), 7.38-7.27 (m, 8H), 7.03-7.00
(m, 2H), 5.12 (d, J = 2.6 Hz, 1H), 4.64-4.49 (m, 3H), 2.46 (s, 3H), 2.21 (s, 3H). 13C NMR (100
MHz, Chloroform-d) 6 199.9, 192.6, 151.0, 141.3, 139.8, 135.4, 132.5, 132.4, 132.3, 130.9, 129.2,
128.6, 127.6, 127.2, 126.0, 122.8, 122.7, 122.6, 110.7, 110.0, 60.3, 48.2, 45.0, 29.8, 21.5. HRMS

(ESI) m/z calcd for Cy7Hp4NO, (M+H)™: 394.1802, found: 394.1804.

2-(2-chlorobenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)ethanone  (3ai). White
solid. Melting point: 176-178 °C. Isolated yield: 66%. "TH NMR (400 MHz, Chloroform-d) J 8.34-
8.32 (m, 1H), 7.49-7.48 (m, 2H), 7.42-7.29 (m, 5H), 7.25-7.23 (m, 3H), 6.96-6.94 (m, 2H), 5.16 (d,
J = 2.5 Hz, 1H), 4.65-4.59 (m, 2H), 4.52-4.46 (m, 1H), 2.20 (s, 3H). 13C NMR (100 MHz,
Chloroform-d) 6 200.0, 192.6, 150.5, 140.9, 137.5, 132.6, 132.5, 131.2, 130.9, 130.8, 129.3, 129.2,
127.6, 127.3, 127.0, 122.9, 122.8, 122.7, 110.9, 110.0, 61.9, 48.2, 44.7, 29.7. HRMS (ESI) m/z

calcd for Cy6H, CINO, (M+H)™: 414.1255, found: 414.1254.
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2-(2-bromobenzoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone  (3aj). White
solid. Melting point: 181-182 °C. Isolated yield: 72%. "TH NMR (400 MHz, Chloroform-d) J 8.35-
8.33 (m, 1H), 7.70-7.68 (m, 1H), 7.43-7.40 (m, 2H), 7.38-7.30 (m, 5H), 7.25-7.24 (m, 2H), 6.95-
6.92 (m, 2H), 5.16 (d, J = 2.8 Hz, 1H), 4.69-4.65 (m, 1H), 4.59-4.55 (m, 1H), 4.49-4.44 (m, 1H),
2.21 (s, 3H). 3C NMR (100 MHz, Chloroform-d) ¢ 200.7, 192.6, 150.4, 140.8, 139.8, 134.0, 132.5,
132.4,130.8,129.2, 128.8, 127.7,127.6, 127.0, 122.9, 122.8, 122.7,119.3, 110.9, 110.0, 61.8, 48.1,

44.5,29.7. HRMS (ESI) m/z caled for C,6Hy BrNO, (M+H)™: 458.0750, found: 458.0751.

1-phenyl-2-(3,4,5-trimethoxybenzoyl)-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone  (3ak).
White solid. Melting point: 184-186 °C. Isolated yield: 63%. TH NMR (400 MHz, Chloroform-d) §
8.26-8.24 (m, 1H), 7.41-7.39 (m, 1H), 7.35-7.30 (m, 5H), 7.17-7.16 (m, 2H), 7.12 (s, 2H), 5.02 (d,
J=2.9 Hz, 1H), 4.73-4.70 (m, 1H), 4.65-4.56 (m, 2H), 3.96 (s, 3H), 3.82 (s, 6H), 2.23 (s, 3H). 13C
NMR (100 MHz, Chloroform-d) ¢ 195.7, 192.5, 153.3, 151.0, 143.3, 141.4, 132.3, 130.9, 129.9,
129.2, 127.8, 127.6, 122.7, 122.6, 122.4, 110.6, 110.1, 106.3, 61.0, 57.4, 56.2, 49.4, 45.5, 29.9.

HRMS (ESI) m/z calcd for Cy9HsNOs (M+H)*: 470.1962, found: 470.1959.

O
Y )
O // Ph
H3C ©
2-(2-naphthoyl)-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)ethanone (3al). White solid.
Melting point: 221-222 °C. Isolated yield: 53%. 'H NMR (400 MHz, Chloroform-d) ¢ 8.36 (s, 1H),
8.31-8.29 (m, 1H), 8.04-8.01 (m, 1H), 7.97-7.88 (m, 3H), 7.68-7.65 (m, 1H), 7.61-7.58 (m, 1H),
7.39-7.29 (m, 6H), 7.17-7.14 (m, 2H), 5.17 (d, J = 2.9 Hz, 1H)), 4.84-4.81 (m, 1H), 4.74-4.64 (m,
2H), 2.21 (s, 3H). 13C NMR (100 MHz, Chloroform-d) 6 196.7, 192.7, 151.2, 141.4, 135.9, 132.5,

132.4, 132.0, 131.0, 130.9, 129.6, 129.3, 129.1, 129.0, 127.9, 127.8, 127.5, 127.2, 124.2, 122.8,
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122.7,122.6, 110.6, 110.0, 57.9, 49.0, 45.5, 29.8. HRMS (ESI) m/z calcd for C;)H24NO, (M+H)*:

430.1802, found: 430.1805.

NG

Ph

0]
H3C

1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indole-2,9-diyl)diethanone (3am). White solid. Melting
point: 205-207 °C. Isolated yield: 35%. "TH NMR (400 MHz, Chloroform-d) J 8.28-8.26 (m, 1H),
7.38-7.27 (m, 6H), 7.14-7.12 (m, 2H), 5.06 (d, J = 3.3 Hz, 1H), 4.56-4.52 (m, 1H), 4.45-4.40 (m,
1H), 3.85-3.81 (m, 1H), 2.36 (s, 3H), 2.24 (s, 3H). ¥3C NMR (100 MHz, Chloroform-d) ¢ 204.3,
192.6,150.6, 141.4, 132.3, 130.8, 129.2, 127.7, 127.1, 122.8, 122.7, 122.5, 110.8, 110.0, 63.3,47.9,

44.3,29.8, 28.7. HRMS (ESI) m/z calcd for C,;Hy0NO, (M+H)*: 318.1489, found: 318.1487.

Ph
N

/ Ph

O
H3C

9-acetyl-1-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-2-yl)-3-phenylpropan-1-one (3an). Yellow
oil. Isolated yield: 40%. '"H NMR (400 MHz, Chloroform-d) ¢ 8.29-8.28 (m, 1H), 7.30-7.26 (m,
8H), 7.23-7.21 (m, 1H), 7.17-7.15 (m, 2H), 7.03-7.01 (m, 2H), 4.84 (d, /= 3.3 Hz, 1H), 4.40-4.30
(m, 2H), 3.75-3.72 (m, 1H), 3.02-2.95 (m, 3H), 2.90-2.82 (m, 1H), 2.12 (s, 3H). 13C NMR (100
MHz, Chloroform-d) J 205.8, 192.6, 150.5, 141.3, 140.5, 132.3, 130.8, 129.2, 128.7, 128.4, 127.7,
127.0, 126.5, 122.8, 122.7,122.6, 110.7, 110.0, 62.7, 47.7, 44.2, 43.5, 29.8, 29.8. HRMS (ESI) m/z

caled for C,3HysNO, (M+H)*: 408.1958, found: 408.1955.
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2-(9-acetyl-2,3-dihydro-1H-pyrrolo[1,2-aJindol-2-yl)-1-phenylethan-1-one (5a). Yellow solid.
Melting point: 100-102 °C. Isolated yield: 52%. '"H NMR (400 MHz, Chloroform-d) J 8.10 — 8.02
(m, 2H), 8.00 — 7.93 (m, 1H), 7.60-7.54 (m, 1H), 7.50-7.44 (m, 2H), 7.34 — 7.22 (m, 3H), 4.28 —
4.12 (m, 3H), 4.02 (dd, J=17.0, 2.8 Hz, 1H), 3.15 (dd, J=17.0, 10.6 Hz, 1H), 3.03 — 2.89 (m, 1H),
2.67 (s, 3H), 2.52-2.41 (m, 1H). 3C NMR (100 MHz, Chloroform-d) J 198.6, 193.4, 155.2, 136.4,
133.3, 132.6, 130.2, 128.7, 128.3, 122.2, 122.1, 121.0, 110.5, 110.0, 43.4, 41.3, 35.6, 32.6, 30.5.

HRMS (ESI) m/z calcd for C5,Hy NO, (M+H)*: 332.1645, found: 332.1641.

2-(9-acetyl-2,3-dihydro-1H-pyrrolo[1,2-alindol-2-yl)-1-(m-tolyl)ethan-1-one (5b).  Yellow solid.
Melting point: 122-125 °C. Isolated yield: 51%. *H NMR (400 MHz, Chloroform-d) § 8.04-7.92 (m,
1H), 7.92-7.79 (m, 2H), 7.44-7.19 (m, 5H), 4.30-4.11 (m, 3H), 3.97 (dd, J = 17.1, 2.8 Hz, 1H), 3.18
(dd, J = 17.1, 10.5 Hz, 1H), 3.03-2.83 (m, 1H), 2.67 (s, 3H), 2.53-2.36 (m, 4H). 13C NMR (100 MHz,
Chloroform-d) 6 198.7, 193.3, 155.2, 138.4, 136.5, 134.0, 132.6, 130.2, 128.7, 128.6, 125.5, 122.1,
122.0, 121.0, 110.4, 110.0, 43.4, 41.3, 35.5, 32.6, 30.4, 21.3. HRMS (ESI) m/z calcd for C,,H,.NO,

(M+H)*: 332.1645, found: 332.1644.

CHj3
2-(9-acetyl-2,3-dihydro-1H-pyrrolo[1,2-aJindol-2-yl)-1-(p-tolyl)ethan-1-one (5¢). Yellow solid.
Melting point: 130-132 °C. Isolated yield: 73%. '"H NMR (400 MHz, Chloroform-d) ¢ 8.02-7.92
(m, 3H), 7.37-7.22 (m, 5H), 4.28-4.11 (m, 3H), 3.97 (dd, J = 16.8, 2.8 Hz, 1H), 3.12 (dd, J = 16.9,
10.6 Hz, 1H), 3.01-2.88 (m, 1H), 2.67 (s, 3H), 2.51-2.38 (m, 4H). 3C NMR (100 MHz, Chloroform-
d)0198.2,193.2,155.2, 144.1, 134.0, 132.6, 130.2, 129.3, 128.4, 122.1, 122.0, 121.0, 110.4, 110.0,

43.4,41.2,35.6,32.6,30.4,21.6. HRMS (ESI) m/z caled for C;1H;oNO, (M+H)*: 318.1489, found:
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318.1482.

2-(9-acetyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-1-yl)-1-(4-fluorophenyl)ethanone (5d). Yellow
solid. Melting point: 116-118 °C. Isolated yield: 61%. '"H NMR (400 MHz, Chloroform-d) 6 'H
NMR (400 MHz, CDCls) § 8.15 — 8.10 (m, 2H), 7.95 - 7.93 (m, 1H), 7.33 — 7.24 (m, 3H), 7.17 —
7.12 (m, 2H), 4.23 — 4.14 (m, 3H), 4.02 (dd, /= 16.6, 2.8 Hz, 1H), 3.07 (dd, /= 16.6, 10.6 Hz, 1H),
2.99-2.89 (m, 1H), 2.68 (s, 3H), 2.51 — 2.45 (m, 1H). 3C NMR (100 MHz, Chloroform-d) § 197.1,
193.4, 165.8 (d, Jo.r = 253.5 Hz), 155.0, 132.8 (d, Jc.r = 3.0 Hz), 132.6, 131.0 (d, Jc.r = 9.3 Hz),
130.1, 122.1 (d, Jo.r=11.6 Hz), 120.9, 115.7 (d, Jc.r =21.8 Hz), 110.5, 109.9, 43.41, 41.12, 35.70,

32.41, 30.51. HRMS (ESI) m/z calcd for C,H;gFNO, (M+H)": 336.1394, found: 336.1392.

2-(9-acetyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-1-yl)-1-(4-chlorophenyl)ethanone (Se). Yellow
solid. Melting point: 115-117 °C. Tsolated yield: 64%. "TH NMR (400 MHz, Chloroform-d) ¢ 8.04
(d, J=8.5Hz, 2H), 7.95 (d, /= 7.1 Hz, 1H), 7.46 (d, J = 8.5 Hz, 2H), 7.35 — 7.26 (m, 3H), 4.26-
4.14 (m, 3H), 4.03 (dd, J=16.8, 2.7 Hz, 1H), 3.11 (dd, /= 16.8, 10.5 Hz, 1H), 3.01-2.91 (m, 1H),
2.69 (s, 3H), 2.51 — 2.44 (m, 1H). 13C NMR (100 MHz, Chloroform-d) ¢ 197.59, 193.45, 154.99,
139.78, 134.80, 132.65, 130.18, 129.81, 129.02, 122.21, 122.10, 120.94, 110.56, 110.06, 43.49,
41.24, 35.70, 32.50, 30.55. HRMS (ESI) m/z caled for C,1H;9CINO, (M+H)": 352.1099, found:

352.1098.
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2-(9-acetyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-2-yl)-1-(2-chlorophenyl)ethan-1-one (5f). Yellow
solid. Melting point: 148-151 °C. Isolated yield: 18%. 'H NMR (400 MHz, Chloroform-d) J 7.99-
7.87 (m, 1H), 7.63-7.54 (m, 1H), 7.42-7.35 (m, 2H), 7.35-7.24 (m, 4H), 4.27-4.11 (m, 3H), 3.90
(dd, J=18.1,2.9 Hz, 1H), 3.29 (dd, J = 18.1, 10.3 Hz, 1H), 3.08-3.95 (m, 1H), 2.64 (s, 3H), 2.57-
2.47 (m, 1H).13C NMR (100 MHz, Chloroform-d) 6 201.5, 193.3, 154.7, 138.6, 132.6, 131.8, 130.8,
130.6, 130.2, 129.0, 127.0, 122.1, 122.0, 121.0, 110.4, 110.0, 45.1, 43.5, 35.3, 32.8, 30.4. HRMS

(ESI) m/z caled for C,;HgCINO, (M+H)*: 352.1099, found: 352.1093.

2-(9-acetyl-2,3-dihydro-1H-pyrrolo[1,2-aJindol-1-yl)-1-(4-(trifluoromethyl)phenyl)ethanone (5g).
Yellow solid. Melting point: 135-137 °C. Isolated yield: 32%. TH NMR (400 MHz, Chloroform-d)
08.20 (d, J= 8.1 Hz, 2H), 7.94 — 7.91 (m, 1H), 7.75 (d, J = 8.2 Hz, 2H), 7.34 — 7.24 (m, 3H), 4.25
—4.15 (m, 3H), 4.10 (dd, J = 16.8, 2.8 Hz, 1H), 3.15 (dd, J=16.8, 10.3 Hz, 1H), 3.02 — 2.92 (m,
1H), 2.69 (s, 3H), 2.51 — 2.44 (m, 1H). 3C NMR (100 MHz, Chloroform-d) ¢ 197.9, 193.5, 154.8,
139.0, 134.5 (d, J = 32.5 Hz), 132.6, 130.1, 128.7, 125.7 (q, J = 3.6 Hz), 124.9, 122.2 (d,J=11.5
Hz), 120.9, 110.6, 110.1, 43.49, 41.50, 35.57, 32.43, 30.57. HRMS (ESI) m/z calcd for

C22H19F3N02 (M+H)+: 3861362, found: 386.1353.

2-(9-acetyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-1-yl)-1-(3,4-dichlorophenyl)ethanone (Sh).
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Yellow solid. Melting point: 117-119 °C. Isolated yield: 33%. "TH NMR (400 MHz, Chloroform-d)
08.15(d, J=1.9 Hz, 1H), 7.98-7.93 (m, 2H), 7.58 (d, /= 8.4 Hz, 1H), 7.36 — 7.24 (m, 3H), 4.28 —
4.13 (m, 3H), 4.03 (dd, J=16.8,2.8 Hz, 1H), 3.13 (dd, /= 16.8, 10.4 Hz, 1H), 3.03 —2.93 (m, 1H),
2.71 (s, 3H), 2.51 — 2.44 (m, 1H). 3C NMR (100 MHz, Chloroform-d) § 196.6, 193.5, 154.7, 137.8,
135.9, 133.4, 132.6, 130.8, 130.3, 130.1, 127.5, 122.2, 122.1, 120.9, 110.6, 110.1, 43.5, 41.2, 35.5,

32.4,30.6. HRMS (ESI) m/z calcd for C,H;oClLNO, (M+H)*: 386.0709, found: 386.0706.

HscO  OCHs

2-(9-acetyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-1-yl)-1-(3,4,5-trimethoxyphenyl)ethanone (51).
White solid. Melting point: 169-171 °C. Isolated yield: 22%. "H NMR (400 MHz, Chloroform-d)
0 'H NMR (400 MHz, CDCl3) 8 7.97 (d, J=7.2 Hz, 1H), 7.43 (s, 2H), 7.36-7.26 (m, 3H), 4.26-4.17
(m, 3H), 4.02-3.94 (m, 10H), 3.05 (dd, J = 16.0, 10.7 Hz, 1H), 2.95 — 2.89 (m, 1H), 2.69 (s, 3H),
2.56-2.50 (m, 1H). 3C NMR (100 MHz, Chloroform-d) 6 197.7, 193.3, 155.1, 153.2, 142.6, 132.6,
131.6, 130.2, 122.2, 122.1, 121.0, 110.6, 110.0, 105.9, 61.0, 56.4, 43.4, 41.1, 36.2, 32.2, 30.6.

HRMS (ESI) m/z calcd for Cp4HsNOs (M+H)*: 408.1805, found: 408.1797.

O N
~
H,C™ ~O 0O

2-(10-acetyl-6,7,8,9-tetrahydropyrido[ 1,2-a]indol-9-yl)-1-phenylethanone  (5j). White solid.
Melting point: 143-144 °C. Isolated yield: 43%. "TH NMR (400 MHz, Chloroform-d) J 8.20-8.18
(m, 2H), 7.96 (dd, J = 7.0, 1.3 Hz, 1H), 7.62 — 7.57 (m, 1H), 7.54 — 7.50 (m, 2H), 7.41-7.29 (m,
3H), 4.53 — 4.49 (m, 1H), 4.39 — 4.34 (m, 1H), 3.94 (td, /= 12.0, 5.3 Hz, 1H), 3.80 (dd, /= 16.2,
2.4 Hz, 1H), 3.15 (dd, J = 16.2, 10.8 Hz, 1H), 2.74 (s, 3H), 2.30 — 2.21 (m, 1H), 2.11 — 2.01 (m,
2H), 1.96 — 1.88 (m, 1H). 3C NMR (100 MHz, Chloroform-d) 6 198.6, 193.7, 149.2, 136.7, 136.2,

133.1, 128.7, 128.5, 126.3, 122.5, 122.0, 120.5, 112.3, 109.8, 42.6, 42.1, 31.7, 30.0, 23.7, 17.8.
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HRMS (ESI) m/z calcd for C5,H2»NO, (M+H)*: 332.1645, found: 332.1647.

2-(11-acetyl-7,8,9,10-tetrahydro-6H-azepino[ 1,2-a]indol-10-yl)-1-phenylethanone (5k). Yellow
oil. Isolated yield: 34%. '"H NMR (400 MHz, Chloroform-d) 6 8.16 — 8.13 (m, 2H), 7.94 — 7.92 (m,
1H), 7.62-7.58 (m, 1H), 7.54 — 7.50 (m, 2H), 7.42-7.40 (m, 1H), 7.33 —7.26 (m, 2H), 5.26-5.20 (m,
1H), 4.68 —4.63 (m, 1H), 4.19 — 4.12 (m, 1H), 3.52-3.38 (m, 2H), 2.73 (s, 3H), 2.16 — 2.01 (m, 3H),
1.85—1.76 (m, 2H), 1.68-1.59 (m, 1H). '3C NMR (100 MHz, Chloroform-d) 6 198.6, 195.4, 150.7,
136.5, 136.3, 133.3, 128.7, 128.6, 126.0, 122.2, 121.8, 120.9, 114.1, 109.6, 44.8, 32.0, 32.0, 29.7,

28.9, 28.2, 23.8. HRMS (ESI) m/z calcd for Cy3H4NO, (M+H)*: 346.1802, found: 346.1803.

O
oy
ane
CH3
H;C™ ~O

2-benzoyl-1-methyl-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)ethanone (51). White solid. Melting
point: 167-168 °C. Isolated yield: 12%. 'H NMR (400 MHz, Chloroform-d) J 8.04-7.99 (m, 3H),
7.69-7.65 (m, 1H), 7.58-7.55 (m, 2H), 7.38-7.35 (m, 1H), 7.32-7.26 (m, 2H), 4.76-4.71 (m, 1H),
4.42 —4.37 (m, 2H), 4.03-3.97 (m, 1H), 2.62 (s, 3H), 1.70 (d, J= 7.0 Hz, 3H). 13C NMR (100 MHz,
Chloroform-d) 6 197.2, 192.9, 154.2, 137.5, 135.0, 133.9, 132.2, 130.3, 129.1, 128.6, 122.2, 121.4,
110.4, 110.0, 55.3, 44.3, 38.9, 30.1, 19.4. HRMS (ESI) m/z calcd for C,;Hy)NO, (M+H)*:

318.1489, found: 318.1487.

2-(9-acetyl-1-methyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-1-yl)-1-phenylethanone  (5m). White

solid. Melting point: 132-133 °C. Isolated yield: 54%. "TH NMR (400 MHz, Chloroform-d) 6 7.95
S20



(d, J = 6.0 Hz, 2H), 7.84-7.83 (m, 1H), 7.52-7.49 (m, 1H), 7.42-7.39 (m, 2H), 7.33-7.31 (m, 1H),
7.27-7.22 (m, 2H), 4.39-4.34 (m, 1H), 4.22-4.17 (m, 2H), 3.81 (d, J= 14.2 Hz, 1H), 2.96 —2.91 (m,
1H), 2.66 (s, 3H), 2.61-2.55 (m, 1H). 3C NMR (100 MHz, Chloroform-d) & 197.7, 193.9, 159.1,
137.7, 133.4, 132.6, 130.9, 128.9, 128.5, 122.3, 122.1, 121.2, 111.1, 109.7, 46.3, 4.2, 43.2, 41.0,

31.7,25.4. HRMS (ESI) m/z calcd for C;,H2»NO, (M+H)*™: 332.1645, found: 332.1646.

2,2,6,6-tetramethylpiperidin-1-yl benzoate(6). White solid. Melting point: 87-88 °C. 'H NMR (400
MHz, Chloroform-d) ¢ 8.09-8.07 (m, 2H), 7.60-7.56 (m, 1H), 7.49-7.45 (m, 2H), 1.82-1.68 (m, 3H),
1.61-1.57 (m, 2H), 1.49-1.44 (m, 1H), 1.28 (s, 6H), 1.12 (s, 6H). 3C NMR (100 MHz,
Chloroform-d) ¢ 166.4, 132.8, 129.6, 129.5, 128.4, 60.4, 39.0, 31.9, 20.8, 17.0. HRMS (ESI) m/z

caled for CsHyyNO, (M+H)*: 262.1802. found: 262.1800.
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