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I. General Information

All reactions dealing with air- and moisture-sensitive compounds were carried out 

in dry reaction vessels under a nitrogen atmosphere. Column chromatography was 

conducted with 200-300 mesh silica gel. 1H NMR (400 MHz) and 13C NMR (125 

MHz) were registered on Bruker 400 M or 500 M spectrometers. Chemical shifts 

were reported in units (ppm) by assigning TMS resonance in the 1H spectrum as 0.00 

ppm, CDCl3 resonance in the 13C spectrum as 77.0 ppm. All coupling constants (J 

values) were reported in Hertz (Hz). The following abbreviations were used to 

describe peak splitting patterns when appropriate: br s = broad singlet, s = singlet, d = 

doublet, t = triplet, q = quartet, m = multiplet. High resolution mass spectra (HRMS) 

were obtained on an ESI-LC-MS/MS spectrometer.

Materials. Unless otherwise noted, materials were purchased from Alfa Aesar, and 

other commercial suppliers and were used as received.

II. Preparation of Substrates

2-Phenylindole 1a was purchased from Alfa Aesar. 2-Arylindoles 1b-1i, 1k-1m, 1o, 

1q, 1s and 1t were prepared by Pd-catalyzed direct arylation of arenes with aryl 

boronic acids according to the literature procedure.[1] Other 2-arylindoles 1j, 1n, 1p, 

1r, 1u and 1v were synthesized by the well-known Fischer indole synthesis.[2] 1H and 

13C spectra of known compounds were in accordance with those described in 

literatures.

2-Phenyl-2-[13C]indole ([13C]-1a) was prepared according to the following 

procedure.[3,4] Phenyl-α-[13C]acetylene was prepared according to the literature 

procedure.[5]

H
Pd(PPh3)2Cl2 (10 mol%)

CuI (20 mol%)

I

NH2

Et3N, r.t., 2 h NH2

Ph

ZnI2, toluene

reflux, 3 h N
H

Ph

13
13

13
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III. General Procedure

  A 10 mL Schlenk tube equipped with a stirrer bar was charged with 2-arylindole 

(0.20 mmol), Cs2CO3 (130.3 mg, 0.40 mmol, 2.0 equiv) and DMSO (1.0 mL). The 

Schlenk tube was sealed with a rubber stopper in air and a balloon filled with O2 was 

attached to it through a needle. Then, the reaction mixture was stirred at 120 °C for 16 

h. Upon cooling to room temperature, the reaction mixture was directly subjected to 

flash chromatography on silica gel to afford the product.

IV. Screening of the Reaction Conditions

N
H

O

NH2

base (2.0 eq.)
O2 (balloon)

solvent (1 mL)

Entry Base Solvent Additive Time Temp.
Yield 

(%)

1 Cs2CO3 DMSO 18 h 120 C 51

2 Cs2CO3 Toluene 18 h 120 C NR

3 Cs2CO3 dioxane 18 h 120 C NR

4 Cs2CO3 DCE 18 h 120 C NR

5 Cs2CO3 CH3CN 18 h 120 C NR

6 Cs2CO3 DMF 18 h 120 C 20

7 Cs2CO3 NMP 18 h 120 C ND

8 K3PO4 DMSO 18 h 120 C NR

9 K2CO3 DMSO 18 h 120 C NR

10 KOtBu DMSO 18 h 120 C NR

11 Na2CO3 DMSO 18 h 120 C NR

12 CsOAc DMSO 18 h 120 C NR

13 LiOH DMSO 18 h 120 C 9

14 DBU DMSO 18 h 120 C NR

15 TEA DMSO 18 h 120 C NR
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16 Pyridine DMSO 18 h 120 C NR

17 Cs2CO3

DMSO

(anhydrous)
4Å MS 18 h 120 C 38

18 Cs2CO3

DMSO

(anhydrous)
18 h 120 C 44

19 Cs2CO3

DMSO

(anhydrous)
H2O (1.0 eq.) 18 h 120 C 45

20 Cs2CO3

DMSO

(anhydrous)
H2O (5.0 eq.) 18 h 120 C 47

21 Cs2CO3

DMSO

(anhydrous)

H2O (10.0 

eq.)
18 h 120 C 52

22 Cs2CO3

DMSO

(anhydrous)

H2O (15.0 

eq.)
18 h 120 C 48

23 Cs2CO3 DMSO 16 h 120 C 56

24 Cs2CO3 DMSO 16 h 110 C 18

25 Cs2CO3 DMSO 16 h 130 C 51

26
Cs2CO3

(1.8 eq.)
DMSO 16 h 120 C 49

27
Cs2CO3

(2.2 eq.)
DMSO 16 h 120 C 56

28
Cs2CO3 

(2.5 eq.)
DMSO 16 h 120 C 56

29 Cs2CO3

DMSO

(2 mL)
16 h 120 C 43

30 Cs2CO3 DMSO
TBAC (1.0 

eq.)
16 h 120 C trace

31 Cs2CO3 DMSO
TBAB (1.0 

eq.)
16 h 120 C 40

32 Cs2CO3 DMSO TBAI (1.0 16 h 120 C 33
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eq.)

33 Cs2CO3 DMSO H2O (5.0 eq.) 16 h 120 C 41

34 Cs2CO3 DMSO BQ (2.0 eq.) 16 h 120 C NR

35 Cs2CO3 DMSO
K2S2O8 

(2.0 eq.)
16 h 120 C NR

36 Cs2CO3 DMSO
Oxone (2.0 

eq.)
16 h 120 C NR

37 Cs2CO3 DMSO
TBHP (2.0 

eq.)
16 h 120 C ND

38 Cs2CO3 DMSO
TEMPO

(0.2 eq.)
16 h 120 C 51

39 Cs2CO3 dioxane
TBAB (1.0 

eq.)
16 h 120 C NR

40 Cs2CO3 DMSO
Cu(OAc)2

(0.1 eq)
16 h 120 C 54

41 Cs2CO3 DMSO
Mn(Oac)2 

(5 mol%)
16 h 120 C 43

42 Cs2CO3 DMSO
MnSO4 

(5 mol%)
16 h 120 C 53

43 Cs2CO3 DMSO
PPh3

(20 mol%)
16 h 120 C 48

44b Cs2CO3 DMSO 16 h 120 C 73

45b,c Cs2CO3 DMSO 16 h 120 C 78

46b,d Cs2CO3 DMSO 16 h 120 C 42

a Reaction conditions: 1a (0.2 mmol), solvent (1 mL), base (2.0 equiv), degassed 

with O2, 120 C, 18 h, O2 balloon, in a 50 mL Schlenk tube. NMR yields with CH2Br2 

as an internal standard. NR = No reaction. ND = Not detected. b Without degassing 

with O2. c Reaction was run in a 10 mL Schlenk tube. d Reaction was run in a 100 mL 

Schlenk tube.
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V. Mechanistic Studies

N
H

Cs2CO3 (2.0 eq.)
O2 (balloon)

O

NH2
120 oC, 16 h
DMSO (25 mL)

1a 2a
5 mmol scale

+ CO or CO2 ??

A 250 mL flask equipped with a stirrer bar was charged with 2-phenylindole (5.0 

mmol), Cs2CO3 (10.0 mmol, 2.0 eq.) and DMSO (25 mL). The flask was attached to a 

balloon filled with O2 and sealed with a rubber stopper. Then the reaction mixture was 

stirred at 120 °C for 16 h. After completion of the reaction, the gas in the attached 

balloon was bubbled through a solution of limewater via a long needle.

                

before bubbling                            after bubbling

VI. Product Characterization

(2-aminophenyl)(phenyl)methanone (2a)[6] 

NH2

O

Yellow solid, 28.8 mg. 1H NMR (400 MHz, CDCl3) δ 7.64-7.62 (m, 2H), 7.53-7.50 

(m, 1H), 7.46-7.43 (m, 3H), 7.30-7.25 (m, 1H), 6.73 (d, J = 8.4 Hz, 1H), 6.61-6.58 (m, 

1H), 6.08 (br s, 2H); 13C NMR (125 MHz, CDCl3) δ 199.0, 150.9, 140.1, 134.5, 134.2, 

131.0, 129.1, 128.0, 118.2, 117.0, 115.5; MS (ESI) m/z: 198 ([M+H]+).

(2-aminophenyl)(o-tolyl)methanone (2b)[7] 
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NH2

O Me

Yellow solid, 24.5 mg. 1H NMR (400 MHz, CDCl3) δ 7.36-7.32 (m, 1H), 7.29-7.19 

(m, 5H), 6.70 (d, J = 8.4 Hz, 1H), 6.54-6.50 (m, 1H), 6.40 (br s, 2H), 2.26 (s, 3H); 13C 

NMR (125 MHz, CDCl3) δ 201.3, 151.2, 140.6, 135.0, 134.8, 134.7, 130.5, 129.1, 

127.1, 125.2, 118.4, 116.9, 115.6, 19.4; MS (EI) m/z: 212 ([M+H]+).

(2-aminophenyl)(m-tolyl)methanone (2c)[7] 

NH2

O
Me

Yellow solid, 27.7 mg. 1H NMR (400 MHz, CDCl3) δ 7.45-7.43 (m, 2H), 7.41-7.39 

(m, 1H), 7.33-7.31 (m, 2H), 7.29-7.24 (m, 1H), 6.71 (d, J = 8.4 Hz, 1H), 6.61-6.57 (m, 

1H), 6.07 (br s, 2H), 2.40 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 199.3, 150.8, 140.1, 

137.9, 134.5, 134.1, 131.7, 129.5, 127.8, 126.3, 118.3, 116.9, 115.4, 21.3; MS (EI) 

m/z: 212 ([M+H]+).

(2-aminophenyl)(p-tolyl)methanone (2d)[7] 

NH2

O

Me

Yellow solid, 17.0 mg. 1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 8.0 Hz, 2H), 7.45 

(dd, J1 = 8.0 Hz, J2 = 1.6 Hz, 1H), 7.30-7.24 (m, 3H), 6.72 (d, J = 8.4 Hz, 1H), 6.62-

6.58 (m, 1H), 5.99 (br s, 2H), 2.42 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 198.8, 

150.7, 141.6, 137.2, 134.4, 133.9, 129.4, 128.7, 118.6, 116.9, 115.5, 21.5; MS (EI) 

m/z: 212 ([M+H]+).

(2-aminophenyl)(4-(tert-butyl)phenyl)methanone (2e)[8] 
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NH2

O

tBu

Yellow solid, 29.3 mg. 1H NMR (400 MHz, CDCl3) δ 7.61-7.59 (m, 2H), 7.50-7.45 

(m, 3H), 7.30-7.25 (m, 1H), 6.72 (d, J = 7.6 Hz, 1H), 6.62-6.58 (m, 1H), 6.01 (br s, 

2H), 1.36 (s, 9H); 13C NMR (125 MHz, CDCl3) δ 198.8, 154.7, 150.7, 137.2, 134.5, 

133.9, 129.2, 125.0, 118.6, 116.9, 115.4, 34.9, 31.2; MS (EI) m/z: 254 ([M+H]+).

(2-aminophenyl)(4-fluorophenyl)methanone (2f)[7] 

NH2

O

F

Yellow solid, 17.2 mg. 1H NMR (400 MHz, CDCl3) δ 7.69-7.65 (m, 2H), 7.41 (dd, J 

= 1.2, 8.0 Hz, 1H), 7.31-7.27 (m, 1H), 7.15-7.11 (m, 2H), 6.74 (d, J = 8.4 Hz, 1H), 

6.63-6.59 (m, 1H), 6.01 (br s, 2H); 13C NMR (125 MHz, CDCl3) δ 197.5, 164.5 (JCF = 

250 Hz), 150.8, 136.2, 134.2, 134.1, 131.6 (JCF = 9 Hz), 118.1, 117.1, 115.6, 115.2 

(JCF = 22 Hz); MS (EI) m/z: 216 ([M+H]+).

(2-aminophenyl)(3-fluorophenyl)methanone (2g)[9] 

NH2

O
F

Yellow solid, 30.4 mg. 1H NMR (500 MHz, CDCl3) δ 7.45-7.39 (m, 3H), 7.34-7.29 

(m, 2H), 7.23-7.20 (m, 1H), 6.74 (d, J = 8.5 Hz, 1H), 6.61 (t, J = 7.5 Hz, 1H), 6.12 (br 

s, 2H); 13C NMR (125 MHz, CDCl3) δ 197.4, 162.3 (JCF = 246 Hz), 151.1, 142.2 (JCF 

= 6 Hz), 134.5 (JCF = 30 Hz), 129.8, 129.7, 124.7 (JCF = 3 Hz), 117.9 (JCF = 21 Hz), 

117.6, 117.1, 116.0 (JCF = 22 Hz), 115.6; MS (EI) m/z: 216 ([M+H]+).

(2-aminophenyl)(4-chlorophenyl)methanone (2h)[7] 
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NH2

O

Cl

Yellow solid, 26.8 mg. 1H NMR (400 MHz, CDCl3) δ 7.59-7.57 (m, 2H), 7.44-7.38 

(m, 3H), 7.31-7.26 (m, 1H), 6.73 (d, J = 8.4 Hz, 1H), 6.62-6.58 (m, 1H), 6.01 (br s, 

2H); 13C NMR (125 MHz, CDCl3) δ 197.6, 151.0, 138.4, 137.3, 134.4, 134.2, 130.6, 

128.4, 117.8, 117.1, 115.6; MS (EI) m/z: 232 ([M+H]+).

(2-aminophenyl)(3-chlorophenyl)methanone (2i)[10] 

NH2

O
Cl

Yellow solid, 26.8 mg. 1H NMR (400 MHz, CDCl3) δ 7.61-7.60 (m, 1H), 7.50-7.47 

(m, 2H), 7.40-7.36 (m, 2H), 7.32-7.28 (m, 1H), 6.73 (dd, J = 8.4, 0.8 Hz, 1H), 6.62-

6.58 (m, 1H), 6.13 (br s, 2H); 13C NMR (125 MHz, CDCl3) δ 197.3, 151.1, 141.8, 

134.6, 134.3, 134.2, 130.9, 129.4, 128.9, 127.1, 117.5, 117.1, 115.6; MS (EI) m/z: 

232 ([M+H]+).

(2-aminophenyl)(3-bromophenyl)methanone (2j)

NH2

O
Br

Yellow solid, 39.1 mg. 1H NMR (400 MHz, CDCl3) δ 7.76 (s, 1H), 7.64 (d, J = 8.0 

Hz, 1H), 7.53 (d, J = 8.0 Hz, 1H), 7.39 (dd, J1 = 1.2 Hz, J2 = 8.4 Hz, 1H), 7.34-7.28 

(m, 2H), 6.73 (d, J = 8.0 Hz, 1H), 6.63-6.59 (m, 1H), 6.12 (br s, 2H); 13C NMR (125 

MHz, CDCl3) δ 197.2, 151.1, 142.0, 134.6, 134.3, 133.8, 131.8, 129.6, 127.5, 122.3, 

117.5, 117.1, 115.6; HRMS (ESI) m/z: Anal. Calcd. C13H11BrNO [M+H]+ 276.0018. 

Found 276.0017.

(2-aminophenyl)(3-(trifluoromethyl)phenyl)methanone (2k)[11] 
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NH2

O
CF3

Yellow solid, 10.7 mg. 1H NMR (400 MHz, CDCl3) δ 7.90 (s, 1H), 7.79 (t, J = 8.4 Hz, 

2H), 7.59 (t, J = 7.6 Hz, 1H), 7.36-7.29 (m, 2H), 6.75 (d, J = 8.4 Hz, 1H), 6.61 (t, J = 

7.6 Hz, 1H), 6.17 (br s, 2H); 13C NMR (125 MHz, CDCl3) δ 197.3, 151.2, 140.8, 

134.8, 134.2, 132.2, 130.8 (JCF = 33 HZ), 128.7, 127.5 (JCF = 4 HZ), 125.8 (JCF = 4 

HZ), 123.8 (JCF = 271 HZ), 117.4, 117.2, 115.7; MS (EI) m/z: 266 ([M+H]+).

(2-aminophenyl)(3-methoxyphenyl)methanone (2l)[7] 

NH2

O
OMe

Yellow solid, 31.8 mg. 1H NMR (400 MHz, CDCl3) δ 7.46 (dd, J = 8.0, 1.2 Hz, 1H), 

7.35 (t, J = 7.6 Hz, 1H), 7.30-7.26 (m, 1H), 7.19-7.17 (m, 2H), 7.07-7.04 (m, 1H), 

6.73 (d, J = 7.6 Hz, 1H), 6.61-6.57 (m, 1H), 6.09 (br s, 2H), 3.84 (s, 3H); 13C NMR 

(125 MHz, CDCl3) δ 198.8, 159.4, 150.9, 141.4, 134.5, 134.2, 129.0, 121.6, 118.1, 

117.2, 116.9, 115.5, 113.8, 55.4; MS (EI) m/z: 228 ([M+H]+).

(2-aminophenyl)(4-methoxyphenyl)methanone (2m)[7] 

NH2

O

OMe

Yellow solid, 27.2 mg. 1H NMR (400 MHz, CDCl3) δ 7.68 (d, J = 8.4 Hz, 2H), 7.45 

(d, J = 8.0 Hz, 1H), 7.29-7.25 (m, 1H), 6.94 (d, J = 8.8 Hz, 2H), 6.72 (d, J = 8.0 Hz, 

1H), 6.64-6.60 (m, 1H), 5.84 (br s, 2H), 3.87 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 

197.7, 162.3, 150.3, 133.9, 133.6, 132.3, 131.7, 119.0, 116.9, 115.5, 113.3, 55.4; MS 

(EI) m/z: 228 ([M+H]+).

[1,1'-biphenyl]-3-yl(2-aminophenyl)methanone (2n)[9] 
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NH2

O
Ph

Yellow solid, 34.4 mg. 1H NMR (500 MHz, CDCl3) δ 7.85 (s, 1H), 7.74 (d, J = 7.5 

Hz, 1H), 7.61-7.59 (m, 3H), 7.53-7.49 (m, 2H), 7.44 (t, J = 7.5 Hz, 2H), 7.36 (t, J = 

7.5 Hz, 1H), 7.30-7.27 (m, 1H), 6.73 (d, J = 8.5 Hz, 1H), 6.61-6.58 (m, 1H), 6.13 (br s, 

2H); 13C NMR (125 MHz, CDCl3) δ 199.0, 151.0, 141.1, 140.7, 140.3, 134.6, 134.3, 

129.6, 128.8, 128.5, 127.9, 127.7, 127.6, 127.2, 118.1, 117.0, 115.6; MS (EI) m/z: 

274 ([M+H]+).

(2-aminophenyl)(naphthalen-2-yl)methanone (2o)[7] 

NH2

O

Yellow solid, 28.4 mg. 1H NMR (500 MHz, CDCl3) δ 8.11 (s, 1H), 7.92-7.88 (m, 3H), 

7.78-7.76 (m, 1H), 7.59-7.50 (m, 3H), 7.32-7.29 (m, 1H), 6.76 (d, J = 8.5 Hz, 1H), 

6.63-6.60 (m, 1H), 6.09 (br s, 2H); 13C NMR (125 MHz, CDCl3) δ 198.9, 150.9, 

137.3, 134.6, 134.2, 132.3, 130.0, 129.0, 128.0, 127.7, 127.6, 126.6, 125.7, 118.5, 

117.0, 115.6; MS (EI) m/z: 248 ([M+H]+).

(2-aminophenyl)(thiophen-2-yl)methanone (2p)[12] 

NH2

O
S

Yellow solid, 22.2 mg. 1H NMR (400 MHz, CDCl3) δ 7.77 (dd, J = 1.2, 8.0 Hz, 1H), 

7.65 (dd, J = 1.2, 4.8 Hz, 1H), 7.57 (dd, J = 1.2, 4.0 Hz, 1H), 7.30 (m, 1H), 7.13 (m, 

1H), 6.74-6.67 (m, 2H), 5.71 (br s, 2H); 13C NMR (125 MHz, CDCl3) δ 189.4, 149.9, 

144.8, 133.8, 133.6, 132.7, 127.5, 119.1, 117.0, 115.9; MS (EI) m/z: 204 ([M+H]+).

(2-amino-5-(benzyloxy)phenyl)(phenyl)methanone (2q)[13] 
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NH2

O
BnO

Yellow solid, 43.0 mg. 1H NMR (400 MHz, CDCl3) δ 7.58-7.56 (m, 2H), 7.52-7.49 

(m, 1H), 7.42-7.39 (m, 2H), 7.35-7.29 (m, 5H), 7.05 (dd, J = 2.8, 8.8 Hz, 1H), 7.00 (d, 

J = 2.8 Hz, 1H), 6.69 (d, J = 9.2 Hz, 1H), 5.75 (br s, 2H), 4.89 (s, 2H); 13C NMR (125 

MHz, CDCl3) δ 198.4, 148.7, 145.6, 139.8, 137.0, 131.1, 129.1, 128.5, 128.1, 127.9, 

127.4, 124.0, 118.8, 118.4, 118.2, 71.0; MS (EI) m/z: 304 ([M+H]+).

(3-amino-[1,1'-biphenyl]-4-yl)(phenyl)methanone (2r)

NH2

O

Ph

Yellow solid, 35.6 mg. 1H NMR (500 MHz, CDCl3) δ 7.68-7.66 (m, 2H), 7.60 (d, J = 

7.0 Hz, 2H), 7.55-7.52 (m, 2H), 7.49-7.43 (m, 4H), 7.40-7.37 (m, 1H), 6.94 (d, J = 1.5 

Hz, 1H), 6.84 (dd, J = 1.5, 8.5 Hz, 1H), 6.21 (br s, 2H); 13C NMR (125 MHz, CDCl3) 

δ 198.7, 151.3, 146.9, 140.2, 140.1, 135.2, 131.0, 129.0, 128.8, 128.2, 128.1, 127.2, 

117.2, 115.2, 114.8; MS (ESI) m/z: Anal. Calcd. C19H16NO [M+H]+ 274.1226. Found 

274.1227.

(2-amino-6-methylphenyl)(phenyl)methanone (2s)[14] 

NH2

OMe

Yellow solid, 10.1 mg. 1H NMR (400 MHz, CDCl3) δ 7.84-7.82 (m, 2H), 7.58 (t, J = 

7.6 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.13 (t, J = 7.6 Hz, 1H), 6.61 (t, J = 7.6 Hz, H), 

3.91 (br s, 2H), 2.01 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 200.0, 144.7, 138.1, 

136.4, 133.5, 130.4, 129.4, 128.8, 125.1, 120.4, 114.0, 20.5; MS (EI) m/z: 212 

([M+H]+).

(2-amino-5-methylphenyl)(phenyl)methanone (2t)[15] 
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NH2

O
Me

Yellow solid, 28.7 mg. 1H NMR (500 MHz, CDCl3) δ 7.64-7.63 (m, 2H), 7.54-7.51 

(m, 1H), 7.47-7.44 (m, 2H), 7.22 (s, 1H), 7.12 (dd, J = 1.5, 8.5 Hz, 1H), 6.67 (d, J = 

8.5 Hz, 1H), 5.91 (br s, 2H), 2.17 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 199.0, 148.7, 

140.2, 135.3, 134.0, 131.0, 129.1, 128.0, 124.6, 118.3, 117.1, 20.3; MS (EI) m/z: 212 

([M+H]+).

(2-amino-5-fluorophenyl)(phenyl)methanone (2u)[16] 

NH2

O
F

Yellow solid, 25.8 mg. 1H NMR (400 MHz, CDCl3) δ 7.65-7.63 (m, 2H), 7.56-7.52 

(m, 1H), 7.48-7.45 (m, 2H), 7.14 (dd, J = 9.6, 2.8 Hz, 1H), 7.09-7.04 (m, 1H), 6.69 

(dd, J = 4.4, 8.8 Hz, 1H), 5.90 (br s, 2H); 13C NMR (125 MHz, CDCl3) δ 198.0, 153.2 

(JCF = 233 Hz), 147.3, 139.4, 131.4, 129.0, 128.2, 122.1 (JCF = 23 Hz), 118.9 (JCF = 

22 Hz), 118.2 (JCF = 7 Hz), 117.8 (JCF = 5 Hz). MS (EI) m/z: 216 ([M+H]+).

(2-amino-5-chlorophenyl)(phenyl)methanone (2v)[7] 

NH2

O
Cl

Yellow solid, 27.0 mg. 1H NMR (400 MHz, CDCl3) δ 7.61-7.59 (m, 2H), 7.55-7.51 

(m, 1H), 7.47-7.44 (m, 2H), 7.38 (d, J = 12 Hz, 1H), 6.74 (d, J = 2.0 Hz, 1H), 6.56 

(dd, J = 2.0, 8.4 Hz, 1H), 6.18 (br s, 2H); 13C NMR (125 MHz, CDCl3) δ 198.3, 151.7, 

140.3, 139.8, 135.8, 131.2, 129.0, 128.2, 116.6, 116.2, 116.0; MS (EI) m/z: 232 

([M+H]+).

2-hydroxy-2-phenylindolin-3-one (3)[17]
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N
H

Ph

O
OH

Yellow solid, 15.8 mg. 1H NMR (400 MHz, DMSO) δ 10.39 (s, 1H), 7.33-7.23 (m, 

6H), 7.10 (d, J = 7.2 Hz, 1H), 6.96 (t, J = 7.2 Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 6.61 

(s, 1H); 13C NMR (125 MHz, DMSO) δ 178.3, 141.8, 141.4, 133.6, 129.1, 127.9, 

127.2, 125.3, 124.6, 121.9, 109.7, 77.2; MS (EI) m/z: 209 ([M–OH+H]+).
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VIII. Copies of 1H and 13C NMR Spectra
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