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1. General information:

Reactions and manipulations involving organometallic or moisture sensitive
compounds were carried out under dry nitrogen and glassware heated with heating
gun prior to use. *H, *C NMR spectra were recorded on Bruker AVANCE Il
500MHz with TMS as internal standard. Anhydrous THF, toluene were freshly
distilled over Na and benzophenone. Anhydrous CH,CI, was freshly distilled over
calcium hydride. Melting points were measured on a BUchi Melting Point B-545
apparatus and uncorrected. Commercial reagents were used as received without
further purification unless otherwise noticed. HRMS were recorded on Agilent 6210
TOF LC/MS mass spectrometer. Column chromatography was carried out using silica
gel (200-300 mesh).



2. Substrate synthesis

Substrates 1 were prepared according to the known procedure by the condensation
of indole-2-carboxylic acids (or benzofuran-2-carboxylic acid and benzo[b]thiophene-
2-carboxylic acid) with N-methyl-2-bromoanilines shown in Scheme S1.' 1-Methyl-

1H-indole-2-carboxylic acids were prepared according to the known method in

literature.?
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Scheme S1 Substrate synthesis

To a stirred solution of carboxylic acid (3.0 mmol, 1.0 equiv.) in CH,ClI, (12 mL)
were added a catalytic amount of DMF (6 pL) and (COCIl); (0.6 mL) and the mixture
was stirred for 1 h at room temperature. The mixture was then concentrated under
reduced pressure. To a stirred solution of this residue in THF (5.0 mL) was added a
mixture of N-methyl 2-bromoaniline and Et;N (1.8 mL) in THF (35 mL). The mixture
was stirred at room temperature for 20 h and then concentrated under vacuum. The
left residue was diluted with EtOAc, washed with brine, and dried over MgSO,. After
filtration, the solvent was concentrated under vacuum and the residue was purified by
flash chromatography on silica gel, eluting with ethyl acetate/petroleum ether 1:6 (v/v)
to afford the substrates 1 and 6.

N-(2-bromophenyl)-N,1-dimethyl-1H-indole-2-carboxamide 1a

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 48% vyield, m.p. 112-115 °C.*H NMR (500 MHz, CDCls) &
7.53 (d,J = 7.5 Hz, 1H), 7.41 (t, J = 6.0 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.27 (t, J =
5.5 Hz, 1H), 7.14 (t, J = 7.5 Hz, 1H), 7.05 (t, J = 7.0 Hz, 1H), 6.06 (s, 1H), 4.01 (s,

3H), 3.45 (s, 3H). *C NMR (126 MHz, CDCl3) & 163.8, 143.8, 138.0, 133.8, 131.6,
2



129.7, 129.2, 128.7, 126.0, 123.6, 122.8, 121.8, 119.8, 109.8, 107.1, 36.9, 31.5.
HRMS m/z (ESI+): Calculated for Ci7HieBrN,O ([M+H]"): 343.0441, found
343.0451.
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N-(2-Bromophenyl)-N,1,4-trimethyl-1H-indole-2-carboxamide 1b

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 63% yield, m.p. 101-103 °C.*H NMR (500 MHz, CDCls) &
7.53 (d, J = 7.0 Hz, 1H), 7.42-7.45 (m, 1H), 7.36 (t, J = 7.5Hz, 1H), 7.13-7.19 (m,
3H), 6.85 (s, 1H), 6.06 (s, 1H), 4.01 (s, 3H), 3.47 (s, 3H), 2.31 (s, 3H). *C NMR (125
MHz, CDCls) & 163.9, 143.8, 137.8, 133.7, 131.2, 131.0, 129.8, 129.0, 128.5, 126.0,
123.8, 122.9, 119.9, 107.4, 105.7, 36.9, 31.6, 18.2. HRMS m/z (ESI+): Calculated for
C1gH18BrN,O ([M+H]"): 357.0597, found 357.0589.
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N-(2-Bromophenyl)-4-fluoro-N,1-dimethyl-1H-indole-2-carboxamide 1c

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); pale yellow solid, 65% yield, m.p. 100-103 °C.*H NMR (500 MHz, CDCls)
§ 7.51 (d, J = 7.5 Hz, 1H), 7.41 (dd, J = 8.0, 1.5 Hz, 1H), 7.35 (t, J = 7.5 Hz, 1H),
7.14 (t, J=7.0 Hz, 2H), 7.10 (d, J = 8.0 Hz, 1H), 6.69 (t, J = 8.5 Hz, 1H), 6.10 (s, 1H),
3.99 (s, 3H), 3.45 (s, 3H). **C NMR (125 MHz, CDCls) & 163.3, 156.7 (d, J = 249.2
Hz), 143.4, 140.3 (d, J = 10.6 Hz), 133.8, 131.7, 129.7, 129.4, 128.8, 124.0 (d, J = 7.9
Hz), 122.7, 115.4 (d, J = 22.5 Hz), 105.9 (d, J = 3.6 Hz), 104.41 (d, J = 18.8 Hz),
102.63, 36.92, 32.00. HRMS m/z (ESI+): Calculated for C1gHisBrFN,O  ([M+H]):
361.0346, found 361.0334.
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N-(2-Bromophenyl)-5-methoxy-N,1-dimethyl-1H-indole-2-carboxamide 1d

/
o]

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 45% yield, m.p. 119-122 °C.*H NMR (500 MHz, CDCls) &
751(d,J=70Hz 1H),7.37(d,J=7.0Hz, 1H), 7.31 (t, J=7.0Hz, 1H), 7.21 (d, J =
9.0 Hz, 1H), 7.11 (t, J = 7.0 Hz, 1H), 6.93 (d, J = 7.5 Hz, 1H), 6.82 (s, 1H), 5.99 (s,
1H), 3.97 (s, 3H), 3.75 (s, 3H), 3.44 (s, 3H). *C NMR (125 MHz, CDCls) & 163.6,
154.0, 143.6, 133.6, 133.3, 131.7, 129.6, 129.0, 128.5, 126.0, 123.0, 114.6, 110.5,
106.4, 102.2, 77.3, 77.0, 76.8, 55.4, 36.8, 31.5. HRMS m/z (ESI+): Calculated for
C1gH1sBrN,0; ([M+H]"): 373.0546, found 373.0538.
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N-(2-Bromophenyl)-5-fluoro-N,1-dimethyl-1H-indole-2-carboxamide 1e

F

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); pale yellow solid, 55% yield, m.p. 123-125 °C.*H NMR (500 MHz, CDCls)
8 7.50 (d, J = 7.5 Hz, 1H), 7.37 (d, J = 7.0 Hz, 1H), 7.31 (t, J = 7.5 Hz, 1H), 7.22 (dd,
J=85,4.0 Hz, 1H), 7.11 (t, J = 7.5 Hz, 1H), 6.96-7.03 (m, 2H), 6.00 (s, 1H), 3.98 (s,
3H), 3.43 (s, 3H). *C NMR (125 MHz, CDCls) & 163.4, 157.7 (d, J = 235.4 Hz),
143.4, 134.5, 133.7, 132.9, 129.6, 129.2, 128.6, 125.8 (d, J = 10.0 Hz), 122.6, 112.2
(d, J = 26.6 Hz), 110.5 (d, J = 10.0 Hz), 106.4, 105.9 (d, J = 23.2 Hz), 36.8, 31.6.
HRMS m/z (ESI+): Calculated for CigH1oBrN,O, ([M+H]"): 361.0346, found
361.0344.
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N-(2-Bromophenyl)-5-chloro-N,1-dimethyl-1H-indole-2-carboxamide 1f

Cl

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); pale yellow solid, 56% yield, m.p. 128-129 °C.*H NMR (500 MHz, CDCl3)
8 7.51 (d, J = 8.0 Hz, 1H), 7.38 (dd, J = 7.5, 1.5 Hz, 1H), 7.32-7.35 (m, 2H), 7.23 (d,
J = 8.0 Hz, 1H), 7.12-7.19 (m, 2H), 5.96 (s, 1H), 3.97 (s, 3H), 3.43 (s, 3H). *C NMR
(125 MHz, CDCl;) 6 163.4, 143.5, 136.2, 133.8, 132.7, 129.6, 129.3, 128.7, 126.8,
125.5, 123.9, 122.7, 120.9, 110.9, 106.1, 36.9, 31.7. HRMS m/z (ESI+): Calculated
for C17H1sBrCIN,O ([M+H]"): 377.0051, found 377.0045.
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N-(2-Bromophenyl)-N,1-dimethyl-5-phenyl-1H-indole-2-carboxamide 1g

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 48% yield, m.p. 157-159 °C.*H NMR (500 MHz, CDCls) &
7.62 (t, J = 14.5 Hz, 3H), 7.55 (d, J = 8.0 Hz, 2H), 7.40-7.46 (m, 4H), 7.31-7.38 (m,
2H), 7.14 (t, J = 7.0 Hz, 1H), 6.14 (s, 1H), 4.07 (s, 3H), 3.49 (s, 3H). °C NMR (125
MHz, CDCl;) 6 163.6, 143.6, 141.9, 137.4, 133.7, 133.3, 132.1, 129.7, 129.1, 128.6
(d, J=17.3 Hz), 127.1, 126.3 (d, J = 11.3 Hz), 123.4, 122.7, 120.1, 110.0, 107.3, 36.9,
31.6. HRMS m/z (ESI+): Calculated for C,3H2BrN,O, ([M+H]"): 419.0754, found
419.0743.
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N-(2-Bromophenyl)-N,1,6-trimethyl-1H-indole-2-carboxamide 1h

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 54% yield, m.p. 115-117 °C.*H NMR (500 MHz, CDCls) &
7.52 (d,J=7.5Hz, 1H), 7.39 (dd, J = 8.0, 1.5 Hz, 1H), 7.29-7.36 (m, 2H), 7.13 (d, J
= 12.0 Hz, 2H), 6.89 (d, J = 8.0 Hz, 1H), 6.02 (s, 1H), 3.99 (s, 3H), 3.45 (s, 3H), 2.49
(s, 3H). °C NMR (125 MHz, CDCls) & 163.9, 143.8, 138.4, 133.7, 113.6, 131.0,
129.7, 129.0, 128.6, 123.8, 122.7, 121.8, 121.4, 109.5, 107.1, 36.9, 31, 21.9. HRMS
m/z (ESI+): Calculated for C1gH1sBrN,O ([M+H]"): 357.0597, found 357.0584.
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N-(2-Bromophenyl)-6-methoxy-N,1-dimethyl-1H-indole-2-carboxamide 1i

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 43% yield, m.p. 113-115 °C. *H NMR (500 MHz, CDCls) &
7.52 (d, J = 7.5 Hz, 1H), 7.38 (dd, J = 7.5, 1.0 Hz, 1H), 7.26-7.35 (m, 2H), 7.11 (t, J =
7.5 Hz, 1H), 6.71-6.74 (m, 2H), 5.99 (s, 1H), 3.97 (s, 3H), 3.85 (s, 3H), 3.43 (s, 3H).
3C NMR (125 MHz, CDCls) 6 163.7, 157.7, 143.8, 138.9, 133.7, 130.5, 129.7, 128.9,
128.6, 122.7, 122.5, 120.2, 110.8, 107.5, 92.2, 55.4, 36.9, 31.5. HRMS m/z (ESI+):
Calculated for C1gH1gBrN,O, ([M+H]"): 373.0546, found 373.0539.
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N-(2-Bromophenyl)-N,1-dimethyl-6-(trifluoromethyl)-1H-indole-2-carboxamide 1j

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 43% yield, m.p. 99-101 °C. 'H NMR (500 MHz, CDCl3) o
7.61 (s, 1H), 7.52 (d, J = 7.5 Hz, 1H), 7.47 (d, J = 8.0 Hz, 1H), 7.39 (d, J = 7.0 Hz,
1H), 7.34 (t, J = 7.5 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.14 (t, J = 7.0 Hz, 1H), 6.09 (s,
1H), 4.04 (s, 3H), 3.46 (s, 3H). *C NMR (125 MHz, CDCls) § 163.2, 143.3, 136.6,
134.2, 133.8, 129.6, 129.4, 128.8, 128.1, 126.0, 125.4 (q, J = 31.9 Hz) , 123.9, 122.7,
122.2, 121.7, 116.4, 107.4 (g, J = 6.0 Hz), 106.3, 36.9, 31.7. HRMS m/z (ESI+):
Calculated for C1gH15BrFsN,O ([M+H]"): 411.0314, found 411.0304.
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1-Benzyl-N-(2-bromophenyl)-N-methyl-1H-indole-2-carboxamide 1k

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 54% vyield, m.p. 150-154 °C. *H NMR (500 MHz, CDCl3) &
7.60 (d, J = 7.5 Hz, 1H), 7.46 (d, J = 7.0 Hz, 1H), 7.29-7.36 (m, 5H), 7.23 (d, J = 7.0
Hz, 1H), 7.17-7.20 (m, 2H), 7.08 (d, J = 7.5 Hz, 2H), 6.46 (d, J = 6.0 Hz, 1H), 6.26 (s,
1H), 5.90 (d, J = 16.0 Hz, 1H), 5.62 (d, J = 16.0 Hz, 1H), 3.37 (s, 3H). 1*C NMR (125
MHz, CDCl3) 6 163.7, 143.7, 138.5, 137.8, 133.9, 133.6, 131.2, 129.9, 129.0, 128.5
(d, J = 12.5 Hz), 127.2 (d, J = 18.8 Hz), 126.2, 123.8, 122.5, 121.9, 120.1, 110.3,
107.3, 47.6, 36.8. HRMS m/z (ESI+): Calculated for CaHyoBrN,O ([M+H]):
419.0754, found 419.0756.
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N-(2-Bromo-4-methylphenyl)-N,1-dimethyl-1H-indole-2-carboxamide 1l

Br
|

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum
ether 1:10 (v/v); white solid, 38% yield, m.p. 131-133 °C.*H NMR (500 MHz, CDCl5)
§7.42 (d, J = 7.5 Hz, 1H), 7.33 (d, J = 7.5 Hz, 2H), 7.25 (t, J = 8.0 Hz, 2H), 7.12 (d, J
=7.5Hz, 1H), 7.04 (t, J = 7.5 Hz, 1H), 6.08 (s, 1H), 3.99 (s, 3H), 3.41 (s, 3H), 2.31 (s,
3H). *C NMR (125 MHz, CDCl3) & 164.0, 141.2, 139.6, 138.0, 134.2, 131.8, 129.4,
129.3, 126.1, 1235, 122.4, 121.8, 119.8, 109.8, 106.9, 37.0, 31.5, 20.7. HRMS m/z
(ESI+): Calculated for C1gH1BrN,O ([M+H]"): 357.0594, found 357.0594.
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N-(2-Bromo-4-methoxyphenyl)-N,1-dimethyl-1H-indole-2-carboxamide 1m

~

Br

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 40% yield, m.p. 142-144 °C. *H NMR (500 MHz, CDCls) &
7.43 (d, J = 8.0 Hz, 1H), 7.33 (d, J = 8.5 Hz, 1H), 7.29 (s, 1H), 7.25 (t, J = 7.5 Hz,
1H), 7.04 (d, J = 13.0 Hz, 2H), 6.87 (d, J = 8.5 Hz, 1H), 6.07 (s, 1H), 3.99 (s, 3H),
3.77 (s, 3H), 3.40 (s, 3H). *C NMR (125 MHz, CDCl3)  164.1, 159.2, 138.0, 136.6,
131.8, 130.1, 126.1, 123.5, 123.3, 121.8, 119.8, 118.4, 114.7, 109.8, 106.8, 55.7, 37.1,
31.6. HRMS m/z (ESI+): Calculated for CigH1sBrN,O, ([M+H]"): 373.0546, found
373.0536
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N-(2-Bromo-4-isopropylphenyl)-N,1-dimethyl-1H-indole-2-carboxamide 1n

Br

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 36% vyield, m.p. 133-134 °C. *H NMR (500 MHz, CDCl3) &
7.41 (d, = 7.5 Hz, 1H), 7.35 (d, J = 11.5 Hz, 2H), 7.30 (d, J = 8.1 Hz, 1H), 7.25 (d, J
=8.0 Hz, 1H), 7.19 (d, J = 7.5 Hz, 1H), 7.04 (t, J = 7.0 Hz, 1H), 6.06 (s, 1H), 4.00 (s,
3H), 3.42 (s, 3H), 1.23 (d, J = 7.0 Hz, 6H). *C NMR (125 MHz, CDCls) & 164.0,
150.5, 141.3, 138.0, 131.7 (d, J = 13.8 Hz), 129.4, 126.9, 126.1, 123.5, 122.6, 121.8,
119.8, 109.8, 107.0, 53.4, 37.0, 33.5, 31.6, 23.6 (d, J = 5.0 Hz). HRMS m/z (ESI+):
Calculated for CzoH21BrN,O ([M+H]"): 385.0910, found 385.0918.
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N-(2-Bromo-4-(trifluoromethoxy)phenyl)-N,1-dimethyl-1H-indole-2-carboxamide 1o

_CF
o3

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 38% yield, m.p. 97-99 °C. *H NMR (500 MHz, CDCls) & 7.43
(d, 3 = 8.5 Hz, 3H), 7.36 (d, J = 8.5 Hz, 1H), 7.29 (t, J = 7.5 Hz, 1H), 7.24 (d, J = 8.0
Hz, 1H), 7.08 (t, J = 7.0 Hz, 1H), 6.05 (s, 1H), 4.01 (s, 3H), 3.45 (s, 3H). *C NMR
(125 MHz, CDCI3) ¢ 163.7, 148.1, 138.1, 131.1, 130.5, 126.1, 125.9, 123.9, 1234,
1219, 121.2, 121.0, 120.1, 119.2, 109.8, 107.2, 37.0, 31.5. HRMS m/z (ESI+):
Calculated for C1gH14BrF3N,0, ([M+H]"): 427.0264, found 427.0265.
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N-(2-Bromo-4-fluorophenyl)-N,1-dimethyl-1H-indole-2-carboxamide 1p

F

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 32% vyield, m.p. 110-113 °C. *H NMR (500 MHz, CDCl3) &
7.43 (d, J = 6.5 Hz, 1H), 7.38 (t, J = 3.0 Hz, 1H), 7.35 (t, J = 2.0 Hz, 1H), 7.28 (d, J =
5.0 Hz, 2H), 7.05-7.10 (m, 2H), 6.04 (s, 1H), 3.99 (s, 3H), 3.42 (s, 3H). **C NMR
(125 MHz, CDCl;) 6 163.8, 161.1 (d, J = 252.7 Hz), 140.2, 138.0, 131.3, 130.55 (d, J
= 8.8 Hz), 125.9, 123.7, 123.3 (d, J = 10.0 Hz), 121.8, 120.9 (d, J = 25.4 Hz), 120.0,
115.8 (d, J = 22.3 Hz), 109.8, 107.0, 37.0, 31.5. HRMS m/z (ESI+): Calculated for
C1gH15BrFN,O ([M+H]"): 361.0346, found 361.0338.
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N-(2-Bromo-4-(trifluoromethyl)phenyl)-N,1-dimethyl-1H-indole-2-carboxamide 1q

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 15% yield, m.p. 96-98 °C. *H NMR (500 MHz, CDCls) & 7.84
(s, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.52 (d, J = 8.5 Hz, 1H), 7.46 (d, J = 6.5 Hz, 1H),
7.37 (d, J = 8.0 Hz, 1H), 7.31 (d, J = 7.5 Hz, 1H), 7.09 (t, J = 7.0 Hz, 1H), 6.09 (s,
1H), 4.02 (s, 3H), 3.47 (s, 3H). *C NMR (125 MHz, CDCls) § 163.6, 147.1, 138.1,
131.02 (g, J = 3.5 Hz), 130.9, 130.1, 125.8, 125.7 (q, J = 3.5 Hz), 124.0, 123.8, 123.2,
121.9, 120.1, 109.9, 107.4, 37.0, 31.5. HRMS m/z (ESI+): Calculated for
C1gH15BrFsN,0 ([M+H]"): 411.0314, found 411.0316.
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N-(2-Bromo-5-methylphenyl)-N,1-dimethyl-1H-indole-2-carboxamide 1r

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 38% yield, m.p. 157-160 °C. 'H NMR (500 MHz, CDCI3) &
7.44-7.33 (m, 3H), 7.26 (t, J = 5.5 Hz, 1H), 7.21 (s, 1H), 7.05 (t, J = 7.0 Hz, 1H), 6.95
(d, J = 7.5 Hz, 1H), 6.09 (s, 1H), 4.01 (s, 3H), 3.43 (s, 3H), 2.34 (s, 3H). *°C NMR
(125 MHz, CDCls) 6 163.8, 143.4, 138.9, 138.0, 133.3, 131.7, 130.2, 130.1, 126.0,
1235, 121.8, 119.8, 119.3, 109.8, 107.0, 37.0, 31.6, 20.8. HRMS m/z (ESI®):
Calculated for C1gH1sBrN,O ([M+H]"): 357.0594, found 357.0593.
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N-(2-Bromo-5-chlorophenyl)-N,1-dimethyl-1H-indole-2-carboxamide 1s

cl

| ; Br

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether

1:10 (v/v); white solid, 46% yield, m.p. 151-155 °C. *H NMR (500 MHz, CDCls) &
7.46-7.42 (m, 3H), 7.35 (d, J = 8.0 Hz, 1H), 7.28 (t, J = 7.5 Hz, 1H),, 7.14 (d, J = 8.0
Hz, 1H), 7.07 (t, J = 7.0 Hz, 1H), 6.10 (s, 1H), 4.00 (s, 3H), 3.43 (s, 3H). *C NMR
(125 MHz, CDCl3) 6 163.6, 144.8, 138.1, 134.5, 134.1, 131.1, 129.8, 129.3, 125.9,

123.8, 121.9, 121.0, 120.0, 109.9, 107.3, 37.0, 31.5. HRMS m/z (ESI+): Calculated
for C17H1sBrCIN,O ([M+H]"): 377.0051, found 377.0043.
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N-(2-Bromo-5-(trifluoromethyl)phenyl)-N,1-dimethyl-1H-indole-2-carboxamide 2t

FsC
| \@Br
N N
/6
Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether

1:10 (v/v); white solid, 16% vyield, m.p. 128-131 °C. *H NMR (500 MHz, CDCl3) &
7.71 (d, J=2.0 Hz, 1H), 7.66 (d, J = 6.0 Hz, 1H), 7.41 (d, J = 8.0 Hz, 2H), 7.35 (d, J
= 8.5 Hz, 1H), 7.28 (s, 1H), 7.06 (t, J = 6.5 Hz, 1H), 6.00 (s, 1H), 3.99 (s, 3H), 3.47 (s,
3H). °C NMR (125 MHz, CDCls) & 163.7, 144.5, 138.1, 134.6, 131.4 (g, J = 32.8
Hz), 131.0, 127.1, 126.6 (q, J = 3.5 Hz), 125.9, 125.7 (d, J = 3.5 Hz), 124.0, 121.9,
120.1, 109.9, 107.3, 37.1, 31.5. HRMS m/z (ESI+): Calculated for CigH15BrFsN,O
(IM+H]"): 411.0314, found 411.0311.
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N-(6-Bromobenzo[d][1,3]dioxol-5-yl)-N,1-dimethyl-1H-indole-2-carboxamide 1u

Yam®
(e}
| Br
N N\
/ (e}

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 52% yield, m.p. 154-156 °C. *H NMR (500 MHz, CDCls) &
7.48 (d, J = 7.5 Hz, 1H), 7.35 (d, J = 8.0 Hz, 1H), 7.28 (t, J = 5.0 Hz, 1H) 7.07 (t, J =
7.0 Hz, 1H), 6.93 (s, 1H), 6.85 (s, 1H), 6.20 (s, 1H), 6.02 (s, 2H), 5.31 (s, 2H), 3.98 (s,
3H), 3.38 (s, 3H). *C NMR (125 MHz, CDCls) § 164.1, 148.0, 147.8, 138.0, 131.7,
126.1, 123.6, 121.9, 119.9, 114.0, 112.7, 109.8, 109.5, 106.6, 102.4, 53.4, 36.9, 31.5.
HRMS m/z (ESI+): Calculated for CigHisBrN,Os ([M+H]"): 387.0339, found
387.0329.
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N-(2-Bromo-4-fluoro-6-methylphenyl)-N,1-dimethyl-1H-indole-2-carboxamide 1v

F

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 36% vyield, m.p. 151-154 °C. *H NMR (500 MHz, CDCl3) &
7.40 (d, J = 8.0 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.21-7.25 (m, 1H), 7.11 (dd, J = 7.5,
2.5 Hz, 1H), 7.02 (td, J = 7.0, 0.5 Hz, 1H), 6.88 (dd, J = 8.5, 2.5 Hz, 1H), 6.00 (s, 1H),
3.97 (s, 3H), 3.30 (s, 3H), 2.33 (s, 3H). *C NMR (125 MHz, CDCls) & 163.8, 160.86
(d, J =252.1 Hz), 139.33 (d, J = 8.8 Hz), 138.77 (d, J = 3.6 Hz), 138.2, 130.8, 125.9,
124.08 (d, J = 10.6 Hz), 123.8 121.9, 120.0, 118.50 (d, J = 25.3 Hz), 117.17 (d, J =
21.9 Hz), 109.8, 105.7, 35.4, 31.6, 18.9. HRMS m/z (ESI+): Calculated for
C1gH17BrFN,0 ([M+H]"): 375.0503, found 375.0494.
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N-(3-Bromopyridin-2-yl)-N,1-dimethyl-1H-indole-2-carboxamide 1w

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 54% yield, m.p. 118-121 °C. *H NMR (500 MHz, CDCls) &
8.49 (dd, J =5.0, 1.0 Hz, 1H), 7.77 (dd, J = 8.0, 1.5 Hz, 1H), 7.41 (d, J = 8.0 Hz, 1H),
7.34 (d, J = 8.0 Hz, 1H), 7.25-7.29 (m, 1H), 7.03-7.09 (m, 2H), 6.08 (s, 1H), 4.01 (s,
3H), 3.51 (s, 3H). *C NMR (125 MHz, CDCl3) & 163.8, 155.3, 148.1, 142.5, 138.2,
132.1, 125.9, 123.9 (d, J = 18.7 Hz), 121.9, 119.9, 119.2, 109.8, 107.0, 35.1, 31.4.
HRMS m/z (ESI+): Calculated for CigHisBrNsO ([M+H]"): 344.0393, found
344.0397.
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N-(2-bromophenyl)-N,1,3-trimethyl-1H-indole-2-carboxamide 1x

Br
S
N

Meo

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:5 (v/v); white solid, 46% yield from ethyl 1,3-dimethyl-1H-indole-2-carboxylate,
m.p. 124-127 °C. *H NMR (500 MHz, CDCl3) § 7.71 (dd, J = 51.0, 8.0 Hz, 2H), 7.44
(dd, J =17.5, 7.5 Hz, 2H), 7.21-7.26 (m, 2H), 7.00-7.07 (m, 2H), 3.85 (s, 3H), 3.52 (s,
3H), 2.13 (s, 3H). *C NMR (125 MHz, CDCls) & 165.3, 142.3, 137.6, 133.8, 130.4,
129.8, 128.7, 127.9, 127.2, 123.1, 119.6, 119.4, 119.0, 109.5, 109.4, 37.4, 31.6, 10.2.
HRMS m/z (ESI+): Calculated for CigHigBrN,O ([M+H]"): 357.0594, found
357.0614.
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N-(2-bromophenyl)-N-methylbenzofuran-2-carboxamide 6a

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 65% yield from ethyl benzofuran-2-carboxylate, m.p. 118-121
°C.'H NMR (500 MHz, CDCl3) & 7.69 (dd, J = 8.0, 1.5 Hz, 1H), 7.45 (d, J = 7.5 Hz,
1H), 7.37-7.41 (m, 1H), 7.32-7.37 (m, 2H), 7.29 (dd, J = 15.5, 8.0 Hz, 2H), 7.17 (t, J
= 7.0 Hz, 1H), 6.36 (s, 1H), 3.42 (s, 3H). *C NMR (125 MHz, CDCls) § 159.8, 154.4,
147.9, 142.7, 133.8, 129.9 (d, J = 3.8 Hz), 128.8, 126.8, 126.5, 123.2 (d, J = 10.0 Hz),
122.3,111.8 (d, J = 12.5 Hz), 37.2. HRMS m/z (ESI+): Calculated for C16H12,BrNO;
([M+H]"): 330.0124, found 330.119.
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N-(2-bromophenyl)-N-methylbenzo[b]thiophene-2-carboxamide 6b

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 55% yield from ethyl benzo[b]thiophene-2-carboxylate, m.p.
118-121 °C. *H NMR (500 MHz, CDCl3) & 7.68-7.72 (m, 2H), 7.63 (d, J = 7.5 Hz,
1H), 7.37-7.40 (m, 2H), 7.27-7.34 (m, 3H), 7.14 (s, 1H), 3.43 (s, 3H). °*C NMR (125
MHz, CDCl3) & 163.0, 142.6, 141.4, 138.3, 137.1, 134.0, 130.6, 130.2, 129.0 (s),
128.7, 126.0, 124.9, 124.3, 123.9, 122.0, 37.7. HRMS m/z (ESI+): Calculated for
C16H1,BrNOS ([M+H]"): 345.9896, found 345.9890.

3. 433

= =
s O Nt

— e

o
00T
2,004
Oy
o || 3.00=

T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

£1 (ppm)

40



163. 00

37.68

SRR 2

T T T T T T T T T T T T T T T
160 150 110 130 120 110 100 90 80 70 60 50 10 30 20
£1 (ppm)

3. General procedure for Pd-catalyzed dearomative reductive-Heck reaction

To a dried Schlenk tube was added C2-substitued indole 1 (0.2 mmol), Pd(OAc).
(0.01 mmol), PCy; HBF,4 (0.02 mmol) and HCO;Na (0.6 mmol) under N, 2.0 mL
MeOH was then introduced via syringe. The mixture was stirred at 100 °C (oil bath)
until the reaction was complete (monitored by TLC). The solvent was then removed
under vacuum and the residue was purified by chromatography on silica gel, eluting
withethyl/petroleum ether 1:10 (v/v) to afford the products. 2a and 6a are known

compounds.*

1,1'-Dimethyl-2,3'-spirobi[indolin]-2'-one 2a

O NMe
o)

N
Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); 94% yield, *H NMR (500 MHz, CDCls) § 7.34 (td, J = 8.0, 1.5 Hz, 1H),
7.14-7.19 (m, 2H), 7.09 (dd, J = 7.5, 0.5 Hz, 1H), 7.02 (td, J = 8.0, 1.0 Hz, 1H), 6.89
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(d, J = 8.0 Hz, 1H), 6.74 (td, J = 7.5, 0.5 Hz, 1H), 6.49 (d, J = 8.0 Hz, 1H), 3.55 (d, J
= 15.5 Hz, 1H), 3.27 (s, 3H), 3.22 (d, J = 15.5 Hz, 1H), 2.48 (s, 3H).

LT D®
ONON D

2.478

mmmmmmm

T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

1,1',4'-Trimethyl-2,3'-spirobi[indolin]-2-one 2b

Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 90% vyield, m.p. 130-134 °C.*H NMR (500 MHz, CDCls) &
7.33-7.37 (m, 1H), 7.21 (dd, J = 7.5, 0.5 Hz, 1H), 7.08 (t, J = 8.0 Hz, 1H), 7.02-7.07
(m, 1H), 6.90 (d, J = 7.5 Hz, 1H), 6.57 (d, J = 8.0 Hz, 1H), 6.34 (d, J = 8.0 Hz, 1H),
3.48 (d, J = 16.0 Hz, 1H), 3.27 (s, 3H), 3.19 (d, J = 15.5 Hz, 1H), 2.48 (s, 3H), 2.20 (s,
3H). *C NMR (125 MHz, CDCl3) 6 177.0, 151.6, 143.0, 133.4, 129.6, 129.4, 128.0,
125.2, 123.4, 122.9, 119.5, 108.3, 104.0, 73.5, 39.7, 30.6, 26.2, 18.3. HRMS m/z
(ESI+): Calculated for C1gH1gN,O ([M+H]"): 279.1492, found 279.1492.
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4-Fluoro-1,1'-dimethyl-2,3"-spirobi[indolin]-2'-one 2c

P

O NMe
Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 91% yield, m.p. 157-161 °C. 'H NMR (500 MHz, CDClI3) &
7.36 (td, J = 8.0, 1.5 Hz, 1H), 7.22 (d, J = 7.0 Hz, 1H), 7.11 (dd, J = 14.0, 8.0 Hz, 1H),
7.06 (t, J =7.5Hz, 1H), 6.90 (d, J = 7.5 Hz, 1H), 6.44 (t, J = 8.5 Hz, 1H), 6.26 (d, J =
7.5 Hz, 1H), 3.54 (d, J = 16.0 Hz, 1H), 3.27 (t, J = 12.5 Hz, 1H), 2.48 (s, 3H). **C
NMR (125 MHz, CDCls) & 176.3, 159.2 (d, J = 243.9 Hz), 154.4 (d, J = 8.9 Hz),
143.1, 129.8, 129.7 (d, J = 2.5 Hz), 128.9, 123.5, 123.2, 111.8 (d, J = 21.3 Hz), 108.4,

105.5 (d, J = 21.1 Hz), 102.4 (d, J = 2.5 Hz), 73.9, 37.0, 30.5, 26.3. HRMS m/z
(ESI+): Calculated for C17H16FN,O ([M+H]"): 283.1241, found 283.1236.
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5'-Methoxy-1,1'-dimethyl-2,3"-spirobi[indolin]-2-one 2d

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 90% yield, m.p. 150-155 °C.*H NMR (500 MHz, CDCls) &
7.33 (td, J=8.0, 1.0 Hz, 1H), 7.16 (d, J = 7.0 Hz, 1H), 7.00 (dd, J = 11.0, 4.0 Hz, 1H),
6.88 (d, J = 7.5 Hz, 1H), 6.76 (d, J = 2.0 Hz, 1H), 6.70 (dd, J = 8.5, 2.5 Hz, 1H), 6.39
(d, J =8.5 Hz, 1H), 3.77 (s, 3H), 3.50 (d, J = 15.5 Hz, 1H), 3.26 (s, 3H), 3.17 (d, J =
15.5 Hz, 1H), 2.42 (s, 3H). *C NMR (125 MHz, CDCl3) & 176.8, 153.1, 146.1, 143.0,
129.4,129.1, 128.4, 123.4, 122.8, 112.0 (d, J = 1.3 Hz), 108.3, 106.8, 77.3, 77.0, 76.8,
74.2,55.9, 40.7, 31.3, 26.2. HRMS m/z (ESI+): Calculated for C1gH19N20, ([M+H]"):

295.1441, found 295.1466.
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5'-Fluoro-1,1'-dimethyl-2,3'-spirobi[indolin]-2-one 2e

F

O NMe
o)

N
Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 89% yield, m.p. 140-142 °C.*H NMR (500 MHz, CDCls) &
7.35 (td, J = 8.0, 1.0 Hz, 1H), 7.18 (d, J = 7.0 Hz, 1H), 7.01-7.05 (m, 1H), 6.90 (d, J =
7.5 Hz, 1H), 6.81-6.85 (m, 2H), 6.33-6.37 (m, 1H), 3.50 (d, J = 16.0 Hz, 1H), 3.26 (s,
3H), 3.19 (d, J = 16.0 Hz, 1H), 2.44 (s, 3H). *C NMR (125 MHz, CDCls) 5 176.4,
157.6, 155.8, 148.1, 143.0, 129.6, 128.8, 128.4 (d, J = 8.8 Hz), 123.4, 123.0, 113.5,
113.3,112.1, 111.9, 108.4, 106.3 (d, J = 7.5 Hz), 74.2, 40.3 (d, J = 2.5 Hz), 31.0, 26.2.
HRMS m/z (ESI+): Calculated for C1gH16FN,O ([M+H]"): 283.1241, found 283.1234.
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5'-Chloro-1,1'-dimethyl-2,3"-spirobi[indolin]-2-one 2f

Cl

O NMe
o

N
Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); pale yellow solid, 90% yield, m.p. 156-158 °C.*H NMR (500 MHz, CDCls)
6 7.35 (td, J = 8.0, 1.0 Hz, 1H), 7.19 (d, J = 7.0 Hz, 1H), 7.09 (dd, J = 8.0, 1.5 Hz,
1H), 7.04 (t, J = 7.5 Hz, 2H), 6.90 (d, J = 7.5 Hz, 1H), 6.37 (d, J = 8.5 Hz, 1H), 3.50
(d, J = 16.0 Hz, 1H), 3.26 (s, 3H), 3.20 (d, J = 16.0 Hz, 1H), 2.45 (s, 3H). *C NMR
(125 MHz, CDCls) & 176.3, 150.5, 143.0, 129.7, 128.7 (d, J = 6.0 Hz), 128.7, 127.5,
124.3, 123.4, 123.0, 122.6, 108.4, 107.0, 77.3, 77.0, 76.8, 73.8, 40.2, 30.5, 26.2.
HRMS m/z (ESI+): Calculated for Ci7Hi6CIN,O ([M+H]): 299.0946, found

299.0936.
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1,1'-Dimethyl-5'-phenyl-2,3'-spirobi[indolin]-2-one 2¢g

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); pale yellow solid, 78% yield, m.p. 160-164 °C.*H NMR (500 MHz, CDCl3)
8 7.59 (d, J = 7.0 Hz, 2H), 7.40-7.45 (m, 3H), 7.35-7.39 (m, 2H), 7.28 (dd, J = 15.5,
7.5 Hz, 2H), 7.06 (dd, J = 14.5, 7.5 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H), 6.57 (d, J = 8.0
Hz, 1H), 3.62 (d, J = 16.0 Hz, 1H), 3.28-3.33 (m, 4H), 2.54 (s, 3H). *C NMR (125
MHz, CDCls) 6 176.7, 151.4, 143.1, 141.6, 131.3, 129.5, 129.2, 128.5, 127.5, 126.9,
126.4, 125.9, 123.5, 123.0 (d, J = 2.8 Hz), 108.3, 106.5, 77.3, 77.0, 76.8, 73.8, 40.6,
30.5, 26.3. HRMS m/z (ESI+): Calculated for C3H21N,O ([M+H]"): 341.1648, found
341.1638.
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1,1',6'-Trimethyl-2,3'-spirobi[indolin]-2-one 2h

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 92% yield, m.p. 180-182 °C.*H NMR (500 MHz, CDCls) &
7.34 (td, J =7.5, 1.1 Hz, 1H), 7.20 (d, J = 7.5 Hz, 1H), 7.01-7.05 (m, 1H), 6.97 (d, J =
7.5 Hz, 1H), 6.89 (d, J = 7.5 Hz, 1H), 6.56 (d, J = 7.5 Hz, 1H), 6.32 (s, 1H), 3.50 (d, J
=155 Hz, 1H), 3.26 (s, 3H), 3.18 (d, J = 15.5 Hz, 1H), 2.47 (s, 3H), 2.34 (s, 3H). **C
NMR (125 MHz, CDCls3) 6 176.9, 152.0, 143.1, 137.7, 129.4 (d, J = 3.8 Hz), 123.9,
123.7, 123.4, 122.9, 118.6, 108.2, 107.6, 74.0, 40.5, 30.5, 26.2, 21.7. HRMS m/z
(ESI+): Calculated for C1gH1gN,0O ([M+H]"): 279.1492, found 279.1497.

51



e
691

c10°

[

92¢ "

-
7 —

-

=10°¢
=—00°¢

=00"

=00"

5 1.0

2.0

B

3.0

3.5

4.0

5

5.

6.0

6.5

7.0

8.0

8.5

9.0

£1 (ppm)

197127
2 9¢ —
€608

9% 0¥ —

66 €L —

¥z 801"

— 00 00 O N 00 O
0O X0
]

99 "LET —

P0 281 —

L8 9LT —

40 30 20 10

50

140 130 120 110 100 90 80 70
1 (ppm)

150

170

180

52



6'-Methoxy-1,1'-dimethyl-2,3"-spirobi[indolin]-2-one 2i

O OMe
O NMe
o)

N
Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 93% yield, m.p. 179-182 °C. 'H NMR (500 MHz, CDClI3) &
7.33 (td, J = 7.7, 1.0 Hz, 1H), 7.19 (dd, J = 7.3, 0.5 Hz, 1H), 7.02 (t, J = 7.5 Hz, 1H),
6.96 (d, J=7.9 Hz, 1H), 6.88 (d, J = 7.8 Hz, 1H), 6.25 (dd, J = 7.9, 2.2 Hz, 1H), 6.09
(d, J=2.1Hz, 1H), 3.81 (s, 3H), 3.45-3.49 (m, 1H), 3.26 (s, 3H), 3.15 (d, J = 15.3 Hz,
1H), 2.45 (s, 3H). **C NMR (125 MHz, CDCls) & 176.7, 160.6, 153.3, 143.0, 129.4,
129.3, 124.1, 123.4, 122.9, 119.1, 108.3, 101.7, 94.5, 74.3, 55.3, 40.0, 30.5, 26.2.
HRMS m/z (ESI+): Calculated for CigH1oBrN,O, ([M+H]"): 295.1441, found
295.1434.
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1,1'-Dimethyl-6'-(trifluoromethyl)-2,3'-spirobi[indolin]-2-one 2]

O CF,
O NMe
o)

N
Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 85% vyield, m.p. 146-150 °C. 'H NMR (500 MHz, CDCl3) &
7.37 (td, J = 8.0, 1.5 Hz, 1H), 7.21 (d, J = 7.0 Hz, 1H), 7.14 (d, J = 7.5 Hz, 1H), 7.07
(t, J = 7.5 Hz, 1H), 6.99 (d, J = 7.5 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H), 6.63 (s, 1H),
3.54-3.58 (m, 1H), 3.28 (d, J = 15.5 Hz, 4H), 2.51 (s, 3H). **C NMR (125 MHz,
CDCl3) 8 176.3, 152.2, 143.2, 130.9, 130.6, 130.3, 129.9, 128.8, 123.9, 123.5, 123.2,
115.1 (g, J = 5.0 Hz), 108.5, 102.5 (q, J = 3.8 Hz), 73.7, 40.4, 30.2, 26.3. HRMS m/z
(ESI+): Calculated for C1gH16BrFsN,O ([M+H]"): 411.0314, found 411.0304.
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1-Benzyl-1'-methyl-2,3'-spirobi[indolin]-2'-one 2k

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 91% yield, m.p. 133-137 °C.*H NMR (500 MHz, CDCls) &
7.36 (td, J = 8.0, 1.0 Hz, 1H), 7.22-7.31 (m, 6H), 7.15 (d, J = 7.0 Hz, 1H), 7.08 (d, J =
7.5 Hz, 1H), 7.04-7.06 (m, 1H), 6.83 (d, J = 8.0 Hz, 1H), 6.76-6.80 (m, 1H), 6.39 (d, J
= 8.0 Hz, 1H), 4.07 (d, J = 15.5 Hz, 1H), 3.91 (d, J = 15.0 Hz, 1H), 3.66 (d, J = 15.5
Hz, 1H), 3.32 (d, J = 15.5 Hz, 1H), 3.10 (s, 3H). **C NMR (125 MHz, CDCls) § 176.9,
151.6, 143.0, 137.3, 129.5, 128.1, 127.7 (d, J = 6.0 Hz), 127.0, 126.9, 124.0, 123.4,
122.8, 118.4, 108.3, 107.6, 73.4, 50.6, 41.1, 26.1. HRMS m/z (ESI+): Calculated for
C23H20KN0 ([M+K]"): 379.1207, found 379.1199.
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1,1',5-Trimethyl-2,3'-spirobi[indolin]-2-one 2I

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 99% yield, m.p. 125-127 °C.*H NMR (500 MHz, CDCls) &
7.16 (dd, J = 14.5, 7.5 Hz, 2H), 7.10 (d, J = 7.0 Hz, 1H), 7.00 (s, 1H), 6.72-6.80 (m,
2H), 6.49 (d, J = 7.5 Hz, 1H), 3.55 (d, J = 15.5 Hz, 1H), 3.20-3.26 (m, 4H), 2.49 (s,
3H), 2.29 (s, 3H). *C NMR (125 MHz, CDCl3) 6 176.8, 151.8, 140.6, 132.5, 129.7,
129.3, 127.8, 126.8, 124.0 (d, J = 11.25 Hz), 117.9, 108.0, 106.4, 73.8, 40.7, 30.5,
26.3, 20.9. HRMS m/z (ESI+): Calculated for CigHigKN,O ([M+H]): 317.1056,
found 317.1047.
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5-Methoxy-1,1'-dimethyl-2,3"-spirobi[indolin]-2-one 2m

MeO O

O NMe
Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 98% vyield, m.p. 123-125 °C. *H NMR (500 MHz, CDCl3) &
7.14 (t, J = 7.5 Hz, 1H), 7.08 (d, J = 7.5 Hz, 1H), 6.86 (dd, J = 8.5, 2.5 Hz, 1H), 6.80
(dd, J = 6.0, 2.5 Hz, 2H), 6.73 (t, J = 7.5 Hz, 1H), 6.48 (d, J = 7.5 Hz, 1H), 3.74 (s,
3H), 3.54 (d, J = 16.0 Hz, 1H), 3.22 (d, J = 16.5 Hz, 4H), 2.50 (d, J = 5.0 Hz, 3H). **C
NMR (125 MHz, CDCl3) 6 176.5, 156.2, 151.8, 136.4, 130.6, 127.8, 126.7, 124.0,
118.0, 113.7, 110.6, 108.7, 106.5, 74.0, 55.7, 40.7, 30.5, 26.3. HRMS m/z (ESI+):

Calculated for C1gH1gNaN,O, ([M+H]"): 317.1260, found 317.1248.
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5-Isopropyl-1,1'-dimethyl-2,3'-spirobi[indolin]-2-one 2n

.
O NMe

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 95% yield, m.p. 80-84 °C. *H NMR (500 MHz, CDCls) § 7.22
(dd, 3 =8.0, 2.0 Hz, 1H), 7.17 (t, J = 7.5 Hz, 1H), 7.09-7.12 (m, 2H), 6.83 (d, J = 8.0
Hz, 1H), 6.74 (dd, J = 7.5, 7.0 Hz, 1H), 6.50 (d, J = 7.5 Hz, 1H), 3.55 (d, J = 15.5 Hz,
1H), 3.28 (d, J = 16.0 Hz, 1H), 3.25 (s, 3H), 2.87 (dd, J = 14.0, 7.0 Hz, 1H), 2.50 (s,
3H), 1.22 (d, J = 7.0 Hz, 6H). *C NMR (125 MHz, CDCls) & 176.8, 151.9, 144.0,
141.0, 129.4, 127.8, 126.9, 126.8, 124.0, 121.8, 117.9, 108.0, 106.4, 73.7, 40.8, 33.7,
30.5, 26.2, 24.1, 24.1. HRMS m/z (ESI+): Calculated for CyHxsN,O ([M+H])):

307.1805, found 307.1802.
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1,1'-Dimethyl-5-(trifluoromethoxy)-2,3'-spirobi[indolin]-2-one 20

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 90% yield, m.p. 91-93 °C. 'H NMR (500 MHz, CDCl3) 6 7.23
(d, J =85 Hz, 1H), 7.17 (t, J = 7.5 Hz, 1H), 7.10 (d, J = 7.5 Hz, 2H), 6.88 (d, J = 8.5
Hz, 1H), 6.76 (t, J = 7.5 Hz, 1H), 6.51 (d, J = 7.5 Hz, 1H), 3.56 (d, J = 15.5 Hz, 1H),
3.27 (s, 3H), 3.24 (d, J = 15.5 Hz, 1H), 2.49 (s, 3H). *C NMR (125 MHz, CDCl3) &
176.6, 151.5, 145.0, 141.8, 130.9, 128.1, 126.2, 124.1, 122.6 118.4, 117.5, 108.8,
106.7, 77.3, 77.00, 76.8, 73.8, 40.8, 30.6, 26.4. HRMS m/z (ESI+): Calculated for
C1gH16F3N,0, ([M+H]"): 349.1158, found 349.1150.
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5-Fluoro-1,1'-dimethyl-2,3'-spirobi[indolin]-2-one 2p

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 89% yield, m.p. 157-161 °C. *H NMR (500 MHz, CDCls) &
7.16 (t, J = 7.5 Hz, 1H), 7.09 (d, J = 7.0 Hz, 1H), 7.04 (td, J = 9.0, 2.5 Hz, 1H), 6.92
(dd, J = 7.5, 2.5 Hz, 1H), 6.82 (dd, J = 8.5, 4.0 Hz, 1H), 6.75 (t, J = 7.0 Hz, 1H), 6.49
(d, J=8.0 Hz, 1H), 3.56 (d, J = 16.0 Hz, 1H), 3.26 (s, 3H), 3.20 (d, J = 15.5 Hz, 1H),
2.49 (s, 3H). *C NMR (125 MHz, CDCls) & 176.6, 159.33 (d, J = 242.1 Hz), 151.6,
138.9 (d, J = 1.8 Hz), 130.9 (d, J = 7.9 Hz), 128.0, 124.1, 118.3, 115.7 (d, J = 23.4
Hz), 111.5 (d, J = 24.5 Hz), 108.92 (d, J = 7.9 Hz), 106.7, 74.1, 40.7, 30.6, 26.4.
HRMS m/z (ESI+): Calculated for C;7H16FN,O ([M+H]"): 283.1241, found 283.1236.
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1,1'-Dimethyl-5-(trifluoromethyl)-2,3'-spirobi[indolin]-2-one 2q

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 85% yield, m.p. 127-128 °C. 'H NMR (500 MHz, CDCl3) &
7.64 (d, J = 8.0 Hz, 1H), 7.46 (s, 1H), 7.18 (t, J = 7.5 Hz, 1H), 7.10 (d, J = 7.5 Hz,
1H), 6.97 (d, J = 8.0 Hz, 1H), 6.77 (t, J = 7.5 Hz, 1H), 6.51 (d, J = 7.5 Hz, 1H), 3.55
(d, J = 16.0 Hz, 1H), 3.27 (d, J = 18.0 Hz, 4H), 2.49 (s, 3H). *C NMR (125 MHz,
CDCl3) 6 176.8, 151.5, 146.2, 130.2, 128.1, 127.3 (9, J = 3.8 Hz), 126.1, 124.2, 123.0,
125.21 (g, J = 30.6 Hz), 120.6 (q, J = 2.5 Hz), 118.5, 108.2, 106.8, 73.4, 40.9, 30.6,
26.5. HRMS m/z (ESI+): Calculated for CigHigF3sN,O ([M+H]"): 333.1209, found
333.1205.
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1,1',6-Trimethyl-2,3"-spirobi[indolin]-2-one 2r

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 95% yield, m.p. 156-157 °C. *H NMR (500 MHz, CDCls) &
7.15 (t, J = 7.5 Hz, 1H), 7.09 (d, J = 7.0 Hz, 1H), 7.06 (d, J = 7.5 Hz, 1H), 6.84 (d, J =
7.5 Hz, 1H), 6.73 (dd, J = 7.5, 3.0 Hz, 2H), 6.48 (d, J = 8.0 Hz, 1H), 3.54 (d, J = 16.0
Hz, 1H), 3.26 (s, 3H), 3.20 (d, J = 15.5 Hz, 1H), 2.48 (s, 3H), 2.41 (s, 3H). *C NMR
(125 MHz, CDCI3) 6 177.2, 151.9, 143.1, 139.8, 127.8, 126.87, 126.2, 124.0, 123.4,
123.2, 118.0, 109.3, 106.5, 73.7, 40.7, 30.5, 26.2, 21.8. HRMS m/z (ESI+): Calculated
for C1gH1oNoO ([M+H]"): 279.1492, found 279.1501.
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6-Chloro-1,1'-dimethyl-2,3"-spirobi[indolin]-2-one 2s

O NMe
cl
e

Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); pale yellow solid, 71% yield, m.p. 140-146 °C. 'H NMR (500 MHz,
CDCl3) 6 7.16 (t, J = 7.5 Hz, 1H), 7.08-7.11 (m, 2H), 7.00 (dd, J = 8.0, 1.5 Hz, 1H),
6.90 (d, J = 1.0 Hz, 1H), 6.75 (t, J = 7.0 Hz, 1H), 6.49 (d, J = 7.5 Hz, 1H), 3.54 (d, J =
15.5 Hz, 1H), 3.25 (s, 3H), 3.19 (d, J = 15.5 Hz, 1H), 2.47 (s, 3H). *C NMR (125
MHz, CDCl3) 6 176.8, 151.6, 144.3, 135.2, 128.0, 127.6, 126.5, 124.4, 124.1, 122.7,
118.3, 109.1, 106.7, 73.5, 40.8, 30.6, 26.4. HRMS m/z (ESI+): Calculated for
C17H16CIN2O ([M+H]"): 299.0946, found 299.0938.
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1,1'-Dimethyl-6-(trifluoromethyl)-2,3'-spirobi[indolin]-2-one 2t

O NMe
FaC
N0

Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 95% yield, m.p. 84-88 °C. 'H NMR (500 MHz, CDCls) §
7.29-7.33 (m, 2H), 7.17 (t, J = 7.5 Hz, 1H), 7.10 (d, J = 7.0 Hz, 2H), 6.76 (t, J = 7.5
Hz, 1H), 6.51 (d, J = 7.5 Hz, 1H), 3.57 (d, J = 15.5 Hz, 1H), 3.30 (s, 3H), 3.23 (d, J =
15.5 Hz, 1H), 2.49 (s, 3H). *C NMR (125 MHz, CDCls) § 176.5, 151.6, 143.7, 133.2,
128.8,128.1, 126.9, 126.3, 124.2, 123.7, 120.0 (q, J = 4.0 Hz), 118.4, 106.8, 105.1 (q,
J = 3.7 Hz), 73.6, 40.8, 30.7, 26.4. HRMS m/z (ESI+): Calculated for C,gH16F3N2O
(IM+H]"): 333.1209, found 333.1200.
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1',5-Dimethylspiro[[1,3]dioxolo[4,5-f]indole-7,2'-indolin]-6(5H)-one 2u

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 96% yield, m.p. 169-172 °C. 'H NMR (500 MHz, CDCl3) &
7.13 (t,J=7.5Hz, 1H), 7.07 (d, J =7.0 Hz, 1H), 6.72 (t, J = 7.0 Hz, 1H), 6.68 (s, 1H),
6.50 (s, 1H), 6.47 (d, J = 7.5 Hz, 1H), 5.93 (dd, J = 7.0, 1.0 Hz, 2H), 3.51 (d, J = 15.5
Hz, 1H), 3.21 (s, 3H), 3.16 (d, J = 15.5 Hz, 1H), 2.48 (s, 3H). *C NMR (125 MHz,
CDCl3) 6 177.1, 151.7, 148.4, 143.3, 137.6, 127.8, 126.6, 124.0, 120.9, 118.0, 106.5,
104.9, 101.2, 92.2, 74.1, 40.6, 30.4, 26.4. HRMS m/z (ESI+): Calculated for
C1gH1sNaN,03 ([M+H]"): 331.1053, found 331.1042.
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5-Fluoro-1,1',7-trimethyl-2,3'-spirobi[indolin]-2-one 2v

e
O NMe
Me Rlﬁe °
Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 98% yield, m.p. 74-77 °C. *H NMR (500 MHz, CDCl5) § 7.15
(d, J=7.5Hz, 1H), 7.07 (d, J = 7.0 Hz, 1H), 6.74-6.79 (m, 2H), 6.71-6.75 (m, 1H),
6.47 (d, J = 7.5 Hz, 1H), 3.53 (d, J = 12.5 Hz, 4H), 3.16 (d, J = 15.5Hz, 1H), 2.58 (s,
3H), 2.48 (s, 3H). *C NMR (125 MHz, CDCl3) & 177.5, 158.72 (d, J = 242.7 Hz),
151.6, 136.5 (d, J=2.5 Hz), 131.8 (d, J = 7.5 Hz), 127.9, 126.4, 124.0, 121.6 (d, J =
7.5 Hz), 119.2, 119.0, 118.1, 108.78 (d, J = 23.9 Hz), 106.5, 73.4 (d, J = 2.5 Hz), 41.1,

30.5, 29.7, 18.8. HRMS m/z (ESI+): Calculated for C1gH17,FN,O ([M+H]"): 297.1398,
found 297.1389.
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1,1'-Dimethylspiro[indoline-2,3'-pyrrolo[2,3-b]pyridin]-2'(1'H)-one 2w

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 90% yield, m.p. 210-213 °C. 'H NMR (500 MHz, CDCl3) 8
8.25(dd, J =5.5,2.0 Hz, 1H), 7.41 (dd, J = 7.5, 1.5 Hz, 1H), 7.16 (t, J = 7.5 Hz, 1H),
7.10 (d, J =7..5 Hz, 1H), 6.93 (dd, J = 7.5, 5.5 Hz, 1H), 6.74-6.78 (m, 1H), 6.50 (d, J
= 8.0 Hz, 1H), 3.58 (d, J = 15.5 Hz, 1H), 3.35 (s, 3H), 3.21 (d, J = 15.5 Hz, 1H), 2.49
(s, 3H). *C NMR (125 MHz, CDCls) & 176.6, 156.6, 151.5, 148.4, 130.9, 128.1,
126.3, 124.1, 123.7, 118.5, 118.4, 106.8, 73.5, 40.4, 30.7, 25.4. HRMS m/z (ESI+):
Calculated for C16H16N30 ([M+H]"): 266.1288, found 266.1281.
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1,1'-dimethyl-3'-methylene-2,3'-spirobi[indolin]-2-one 5

(J
(L5~

N
Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:5 (v/v); white solid, 52% yield, m.p. 166-169 °C. '"H NMR (500 MHz, CDCl3) &
7.35-7.41 (m, 2H), 7.20-7.26 (m, 2H), 7.09-7.13 (m, 1H), 6.93 (d, J = 7.5 Hz, 1H),
6.75 (t, J = 7.5 Hz, 1H), 6.61 (d, J = 8.0 Hz, 1H), 5.38 (s, 1H), 4.49 (s, 1H), 3.26 (s,
3H), 2.63 (s, 3H). *C NMR (126 MHz, CDCls) & 174.5, 153.9, 147.9, 144.5, 130.6,
129.7, 129.5, 125.5, 124.8, 123.4, 121.0, 117.9, 108.2, 107.1, 102.1, 29.9, 26.4.
HRMS m/z (ESI+): Calculated for C1gH17N,0 ([M+H]"): 277.1335, found 277.1343.
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1'-Methyl-3H-spiro[benzofuran-2,3'-indolin]-2'-one 7a

Purified by chromatography on silica gel, eluting with dichloromethane/petroleum
ether/ethyl acetate 4:2:0.1 (v/v); white solid, 66% yield. *H NMR (500 MHz, CDCls)
§7.38 (td, J = 7.5, 1.0 Hz, 1H), 7.30 (dd, J = 7.5, 0.5 Hz, 1H), 7.26 (s, 1H), 7.21 (t, J
=7.5Hz, 1H), 7.07 (td, J = 8.0, 1.0 Hz, 1H), 6.97 (td, J = 7.5, 0.5 Hz, 1H), 6.88 (dd, J
=8.0,3.5Hz, 2H), 3.74 (d, J = 15.5 Hz, 1H), 3.46 (d, J = 16.0 Hz, 1H), 3.25 (s, 3H).
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4. General procedure for direct C3-arylation reaction

To a dried Schlenk tube was added C2-substitued indole 1 (0.2 mmol), Pd(OAc).
(0.01 mmol), PCy; HBF4 (0.02 mmol) and AcONa (0.6 mmol) under N, 2.0 mL
MeOH was then introduced via syringe. The mixture was stirred at 100 °C (oil bath)
until the reaction was complete (monitored by TLC). The solvent was then removed
under vacuum and the residue was purified by chromatography on silica gel, eluting

withethyl/petroleum ether 1:10 (v/v) to afford the products.
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5,7-Dimethyl-5H-indolo[2,3-c]quinolin-6(7H)-one 3a

)

=~ NMe

I N~ ~O

Me
Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 92% vyield, m.p. 233-235 °C. *H NMR (500 MHz, CDCl3) &
8.38 (dd, J = 8.0, 1.5 Hz, 1H), 8.33 (d, J = 8.0 Hz, 1H), 7.48-7.55 (m, 2H), 7.40-7.47
(m, 2H), 7.33-7.38 (m, 2H), 4.32 (s, 3H), 3.79 (s, 3H). *C NMR (125 MHz, CDCls) &
156.8, 140.6, 136.0, 126.0 , 126.1, 125.8, 123.6, 122.6, 122.4, 121.6, 120.8, 119.6,

118.4, 114.8, 110.4, 31.4, 29.2. HRMS m/z (ESI+): Calculated for Ci7HisN,O
([M+H]"): 263.1179, found 263.1189.
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7-Benzyl-5-methyl-5H-indolo[2,3-c]quinolin-6(7H)-one 3b

Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 90% vyield, m.p. 165-167 °C. *H NMR (500 MHz, CDCl3) &
8.51 (d, J = 8.0 Hz, 1H), 8.44 (d, J = 8.0 Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 7.46-7.50
(m, 3H), 7.41-7.45 (m, 1H), 7.36-7.40 (m, 1H), 7.24-7.28 (m, 2H), 7.20 (dd, J = 15.5,
7.5 Hz, 3H), 6.22 (s, 2H), 3.87 (s, 3H). **C NMR (125 MHz, CDCl3) & 156.7, 140.3,
138.4, 136.3, 128.6, 127.1, 126.5, 126.5, 126.4, 126.1, 125.9, 123.8, 122.8, 122.5,
122.1, 121.2, 119.6, 119.1, 115.0, 111.3, 47.9, 29.4. HRMS m/z (ESI+): Calculated
for Co3H19N,0 ([M+H]"): 339.1492, found 339.1503.
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3-Benzyl-5-methyl-3H-pyrrolo[2,3-c]quinolin-4(5H)-one 3c

N (6]
Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:5 (v/v); white solid, 64% yield, m.p. 140-142 °C *H NMR (500 MHz, CDCl5) & 8.10
(d, J=8.5Hz, 1H), 7.47 (d, J = 3.5 Hz, 2H), 7.28 (dd, J = 5.0, 3.5 Hz, 1H), 6.88 (dd,
J=10.5, 3.0 Hz, 2H), 4.14 (s, 3H), 3.79 (s, 3H). *C NMR (125 MHz, CDCls) & 159.9,
137.8, 132.6, 128.4, 127.1, 121.5, 121.1, 116.7, 115.6, 115.4, 105.4, 38.1, 29.4.
HRMS m/z (ESI+): Calculated for C13H:,N,O ([M+H]"): 213.1022, found 213.1031.

W= OO MO WO WD MW
S == 3000 W00 0o
=S T AN N 0 XD

600 = N i 4S8 S S S

4. 141
3.793

1. 00=
T 2.00=
1.0l=
2.00%
3. 00=
3. 00=

81



159. 87
38.07

105. 43
29.43

VN

. ‘.1“ " l‘ ' " I .] |J| [T

T T T T T T T T
70 60 50 40 30 20 10 0

T T T T T T T T
160 150 140 130 120 110 100 90 80
£1 (ppm)

7-benzyl-2-fluoro-5-methyl-5H-indolo[2,3-c]quinolin-6(7H)-one 3d

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 80% vyield, m.p. 236-239 °C. *H NMR (500 MHz, CDCl3) &
8.30 (d, J =8.0 Hz, 1H), 8.02 (dd, J = 9.5, 1.5 Hz, 1H), 7.49 (dd, J = 8.5, 4.0 Hz, 3H),
7.39-7.44 (m, 1H), 7.30 -7.33 (m, 1H), 4.38 (s, 3H), 3.87 (5, 3H). *C NMR (126 MHz,
CDCl3) 6 156.9, 137.3, 136.1, 129.4, 127.2 (d, J = 31.3 Hz), 126.6, 126.3, 123.3,
122.7, 119.4, 115.0, 114.6 (d, J = 26.3 Hz), 111.4 (d, J = 8.8 Hz), 107.6 (d, J = 23.8
Hz), 107.5, 31.8, 29.4. HRMS m/z (ESI+): Calculated for Ci;H14sFN,O ([M+H]™):
281.1085, found 281.1079.
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5,7-dimethyl-3-(trifluoromethyl)-5H-indolo[2,3-c]quinolin-6(7H)-one 3e

)

. NMe

FSC!NO

Me

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:10 (v/v); white solid, 83% vyield, m.p. 216-218 °C. *H NMR (500 MHz, CDCl3) &
8.41 (d, J = 8.5 Hz, 1H), 8.35 (dd, J = 8.0, 1.0 Hz, 1H), 7.77 (s, 1H), 7.56 (dd, J = 8.5,
1.0 Hz, 1H), 7.49-7.58 (m, 1H), 7.46 (d, J = 7.5 Hz, 1H), 7.39-7.42 (m, 1H), 4.37 (s,
3H), 3.83 (s, 3H). *C NMR (125 MHz, CDCls) & 156.6, 139.5, 136.2, 129.4, 127.9,
126.7, 126.6, 123.5, 123.2, 122.8, 119.0, 118.1, 117.27 (g, J = 6.6 Hz), 115.1, 108.0
(q, J = 8.5 Hz), 31.7 29.4. HRMS m/z (ESI+): Calculated for C1gH13F3N,O ([M+H]™):
331.1053, found 331.1058.
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5,7-dimethyl-5H-pyrido[3',2":4,5]pyrrolo[2,3-c]quinolin-6(7H)-one 3f

Purified by chromatography on silica gel, eluting with ethyl acetate/petroleum ether
1:5 (v/v); white solid, 92% vyield, m.p. 226-228 °C. *"H NMR (500 MHz, CDCls) &
8.65 (dd, J = 8.0, 2.0 Hz, 1H), 8.54 (dd, J = 4.5, 1.5 Hz, 1H), 8.30 (d, J = 8.5 Hz, 1H),
7.54-7.59 (m, 2H), 7.39 (ddd, J = 8.0, 5.5, 2.5 Hz, 1H), 7.32 (dd, J = 8.0, 5.0 Hz, 1H),
4.40 (s, 3H), 3.99 (s, 3H). *C NMR (125 MHz, CDCl3) & 157.6 146.8, 145.1, 140.7,
131.0, 126.6, 126.2, 122.2, 121.8, 121.3, 118.1, 116.6, 115.1, 110.8, 31.6, 28.5.
HRMS m/z (ESI+): Calculated for C16H14N3O ([M+H]"): 213.1022, found 213.1031.
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