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1. General experimental details 

General Information: All chemicals were used as received without further purification unless 

stated otherwise. NMR spectra were recorded at ambient temperature on a 300, 400 or 600 MHz 

NMR spectrometer. Chemical shifts (δ) are given in ppm relative to TMS, the coupling constants J 

are given in Hz. HRMS were recorded on a TOF LC/MS equipped with electrospray ionization 

(ESI) probe operating in positive or negative ion mode. 

Experimental procedure: Under N2, the mixture of 1 ( 0.2 mmol), 2 (1 mL) and LPO (0.4 

mmol) were added into the tube and sealed. The mixture was stirred at 100 
o
C for 12 h. Then, the 

solvent was evaporated under reduced pressure and the residue was purified by flash column 

chromatography on silica gel to give the product 3. 

 

2. Mechanism Studies 

Intermolecular competition experiment with isotopically labeled 1a-d5 

 

Under N2, the mixture of 1a (18.9 mg, 0.1 mmol), 1a-d5 (19.4 mg, 0.1 mmol), 2a (1 mL) and 

LPO (0.4 mmol) were added into the tube and sealed. The mixture was stirred at 100 
o
C for 1 h. 

Then, the solvent was evaporated under reduced pressure and the residue was purified by flash 

column chromatography on silica gel to give the 3aa and 3aa-d4 in 32% yield. 
1
H NMR (CDCl3, 

400 MHz): δ 8.18 (d, J = 8.1 Hz, 0.46H), 7.24-7.19 (m, 0.58H), 7.08-7.03 (m, 1H), 3.83 (d, J = 

10.4 Hz, 1H), 3.70 (d, J = 10.4 Hz, 1H), 2.35-2.13 (m, 5H), 2.04 (s, 3H), 1.96-1.83 (m, 2H), 1.38 

(s, 3H). 
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Intramolecular competition experiment isotopically labeled [D1]-1a 

 

Under N2, the mixture of 1a-d1 (38.0 mg, 0.2 mmol), 2a (1 mL) and LPO (0.4 mmol) were added 

into the tube and sealed. The mixture was stirred at 100 
o
C for 12 h. Then, the solvent was 

evaporated under reduced pressure and the residue was purified by flash column chromatography 

on silica gel to give the 3aa and 3aa-d1 in 76% yield. 
1
H NMR (CDCl3, 400 MHz): δ 8.19 (d, J = 

8.1 Hz, 0.52H), 7.25-7.20 (m, 1H), 7.09-7.04 (m, 2H), 3.84 (d, J = 10.4 Hz, 1H), 3.70 (d, J = 10.4 

Hz, 1H), 2.35-2.14 (m, 5H), 2.04 (s, 3H), 1.97-1.84 (m, 2H), 1.39 (s, 3H). 

 

 

The KIE studies on solvent (competition reaction): 

 

Under N2, the mixture of 1a (37.8 mg, 0.2 mmol), LPO (0.4 mmol), 2a (0.5 mL) and [d6]-2a (0.5 

mL) were added into the tube and sealed. The mixture was stirred at 100 
o
C for 12 h. Then, the 

solvent was evaporated under reduced pressure and the residue was purified by flash column 

chromatography on silica gel to give the 3aa and 3aa-d5 in 73% yield.  
1
H NMR (CDCl3, 400 MHz): δ 8.20 (d, J = 8.1 Hz, 1H), 7.26-7.22 (m, 1H), 7.09-7.05 (m, 2H), 

3.85 (d, J = 10.4 Hz, 1H), 3.72 (d, J = 10.4 Hz, 1H), 2.35-2.28 (m, 0.81H), 2.23-2.15 (m, 3.81H), 

2.06 (s, 3H), 1.97-1.85 (m, 2H), 1.40 (s, 3H). 
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3. Characterization data of the products 

4-(1-acetyl-3-methylindolin-3-yl)butan-2-one (3aa) 

 

1
H NMR (CDCl3, 400 MHz): δ 8.19 (d, J = 8.1 Hz, 1H), 7.25-7.21 (m, 1H), 7.09-7.04 (m, 2H), 

3.84 (d, J = 10.4 Hz, 1H), 3.71 (d, J = 10.4 Hz, 1H), 2.35-2.14 (m, 5H), 2.05 (s, 3H), 1.96-1.84 (m, 

2H), 1.39 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 208.1, 168.7, 142.3, 137.6, 128.1, 123.9, 122.4, 

116.9, 61.2, 42.9, 38.9, 34.9, 30.1, 27.3, 24.2. HRMS (ESI) m/z calcd for C15H20NO2 (M+H)
+
 

246.1489, found 246.1491. 

 

4-(1-acetyl-3,5-dimethylindolin-3-yl)butan-2-one (3ba) 

 

1
H NMR (CDCl3, 400 MHz): δ 8.07 (d, J = 8.2 Hz, 1H), 7.04 (d, J = 8.5 Hz, 1H), 6.88 (s, 1H), 

3.83 (d, J = 10.4 Hz, 1H), 3.70 (d, J = 10.4 Hz, 1H), 2.36-2.27 (m, 4H), 2.22-2.14 (m, 4H), 2.07 (s, 

3H), 1.99-1.83 (m, 2H), 1.38 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 208.2, 168.3, 140.0, 137.7, 

133.6, 128.6, 122.9, 116.7, 61.3, 42.9, 38.9, 34.9, 30.1, 27.3, 24.2, 21.2. HRMS (ESI) m/z calcd 

for C16H22NO2 (M+H)
+
 260.1645, found 260.1646. 

 

4-(1-acetyl-5-ethoxy-3-methylindolin-3-yl)butan-2-one (3ca) 



 

 

S5 
 

 

1
H NMR (CDCl3, 600 MHz): δ 8.09 (d, J = 8.8 Hz, 1H), 7.04 (dd, J = 8.7, 3.1 Hz, 1H), 6.62 (d, J 

= 2.4 Hz, 1H), 4.00 (q, J = 7.0 Hz, 2H), 3.81 (d, J = 10.4 Hz, 1H), 3.68 (d, J = 10.4 Hz, 1H), 

2.32-2.27 (m, 1H), 2.20-2.15 (m, 4H), 2.04 (s, 3H), 1.96-1.90 (m, 1H), 1.87-1.81 (m, 1H), 1.39 (t, 

J = 7.0 Hz, 3H), 1.36 (s, 3H). 
13

C NMR (CDCl3, 150 MHz): δ 208.0, 167.8, 155.9, 139.2, 136.0, 

117.6, 112.8, 109.5, 63.8, 61.3, 43.0, 38.8, 34.8, 30.1, 27.2, 23.9, 14.9. HRMS (ESI) m/z calcd for 

C17H24NO3 (M+H)
+
 290.1751, found 290.1753. 

 

4-(1-acetyl-3-methyl-5-(trifluoromethoxy)indolin-3-yl)butan-2-one (3da) 

 

1
H NMR (CDCl3, 600 MHz): δ 8.21 (d, J = 8.8 Hz, 1H), 7.09-7.08 (m, 1H), 6.93 (s, 1H), 3.89 (d, 

J = 10.3 Hz, 1H), 3.76 (d, J = 10.3 Hz, 1H), 2.35-2.29 (m, 1H), 2.25-2.17 (m, 4H), 2.08 (s, 3H), 

2.00-1.95 (m, 1H), 1.90-1.86 (m, 1H), 1.39 (s, 3H). 
13

C NMR (CDCl3, 150 MHz): δ 207.5, 168.7, 

145.3, 140.9, 139.6, 120.9, 120.5 (q, JC-F = 255.0 Hz), 117.6, 115.7, 61.4, 43.1, 38.6, 34.6, 30.1, 

26.9, 24.0. HRMS (ESI) m/z calcd for C16H19F3NO3 (M+H)
+
 330.1312, found 330.1316. 

 

4-(1-acetyl-5-(tert-butyl)-3-methylindolin-3-yl)butan-2-one (3ea) 

 

1
H NMR (CDCl3, 600 MHz): δ 8.12 (d, J = 8.5 Hz, 1H), 7.04 (dd, J = 8.5, 1.8 Hz, 1H), 6.88 (d, J 

= 1.6 Hz, 1H), 3.84 (d, J = 10.3 Hz, 1H), 3.71 (d, J = 10.3 Hz, 1H), 2.34-2.29 (m, 1H), 2.24-2.17 

(m, 4H), 2.04 (s, 3H), 1.98-1.88 (m, 2H), 1.40 (s, 3H), 1.32 (s, 9H). 
13

C NMR (CDCl3, 150 MHz): 

δ 208.1, 168.3, 147.2, 139.9, 137.3, 124.9, 119.0, 116.3, 61.4, 43.1, 38.9, 34.9, 34.5, 31.5, 30.1, 

27.2, 24.1. HRMS (ESI) m/z calcd for C19H28NO2 (M+H)
+
 302.2115, found 302.2117. 

 

4-(1-acetyl-5-fluoro-3-methylindolin-3-yl)butan-2-one (3fa) 
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1
H NMR (CDCl3, 400 MHz): δ 8.18-8.15 (m, 1H), 6.94-6.88 (m, 1H), 6.79-6.76 (m, 1H), 3.87 (d, 

J = 10.4 Hz, 1H), 3.73 (d, J = 10.4 Hz, 1H), 2.36-2.28 (m, 1H), 2.24-2.16 (m, 4H), 2.07 (s, 3H), 

2.00-1.93 (m, 1H), 1.89-1.83 (m, 1H), 1.38 (s, 3H). 
13

C NMR (CDCl3, 75 MHz): δ 207.7, 168.4, 

159.6 (d, JC-F = 241.3 Hz), 139.8 (d, JC-F = 7.1 Hz), 138.3 (d, JC-F = 1.9 Hz), 117.9 (d, JC-F = 8.0 

Hz), 114.4 (d, JC-F = 22.6 Hz), 109.7 (d, JC-F = 23.7 Hz), 61.3, 43.0 (d, JC-F = 1.7 Hz), 38.7, 34.6, 

30.1, 27.1, 24.0. HRMS (ESI) m/z calcd for C15H19FNO2 (M+H)
+
 264.1394, found 264.1393. 

 

4-(1-acetyl-5-chloro-3-methylindolin-3-yl)butan-2-one (3ga) 

 

1
H NMR (CDCl3, 400 MHz): δ 8.12 (d, J = 8.6 Hz, 1H), 7.04 (dd, J = 8.6, 1.9 Hz, 1H), 6.88 (d, J 

= 1.9 Hz, 1H), 3.85 (d, J = 10.4 Hz, 1H), 3.71 (d, J = 10.4 Hz, 1H), 2.35-2.27 (m, 1H), 2.24-2.15 

(m, 4H), 2.07 (s, 3H), 1.98-1.91 (m, 1H), 1.88-1.80 (m, 1H), 1.37 (s, 3H). 
13

C NMR (CDCl3, 100 

MHz): δ 207.7, 168.7, 140.9, 139.7, 128.8, 128.1, 122.7, 117.9, 61.2, 43.0, 38.7, 34.7, 30.1, 27.2, 

24.1. HRMS (ESI) m/z calcd for C15H19ClNO2 (M+H)
+
 280.1099, found 280.1102. 

 

4-(1-acetyl-5-bromo-3-methylindolin-3-yl)butan-2-one (3ha) 

 

1
H NMR (CDCl3, 600 MHz): δ 8.09 (d, J = 8.6 Hz, 1H), 7.35-7.33 (m, 1H), 7.18 (d, J = 1.9 Hz, 

1H), 3.85 (d, J = 10.4 Hz, 1H), 3.72 (d, J = 10.4 Hz, 1H), 2.34-2.27 (m, 1H), 2.24-2.18 (m, 4H), 

2.08 (s, 3H), 1.99-1.94 (m, 1H), 1.88-1.83 (m, 1H), 1.38 (s, 3H). 
13

C NMR (CDCl3, 150 MHz): δ 

207.6, 168.7, 141.4, 140.1, 131.0, 125.5, 118.4, 116.3, 61.2, 43.1, 38.7, 34.7, 30.1, 27.2, 24.1. 

HRMS (ESI) m/z calcd for C15H19BrNO2 (M+H)
+
 324.0594, found 324.0597. 

 

4-(1-acetyl-3-methyl-5-phenylindolin-3-yl)butan-2-one (3ia) 

 

1
H NMR (CDCl3, 400 MHz): δ 8.25 (d, J = 8.4 Hz, 1H), 7.58-7.56 (m, 2H), 7.49-7.41 (m, 3H), 

7.36-7.29 (m, 2H), 3.89 (d, J = 10.4 Hz, 1H), 3.76 (d, J = 10.4 Hz, 1H), 2.39-2.31 (m, 1H), 

2.28-2.20 (m, 4H), 2.05 (s, 3H), 2.01-1.90 (m, 2H), 1.44 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 

208.2, 168.8, 141.9, 140.9, 138.5, 137.3, 128.9, 127.3, 127.2, 127.0, 121.1, 117.3, 61.6, 43.2, 39.0, 

35.0, 30.3, 27.5, 24.4. HRMS (ESI) m/z calcd for C21H24NO2 (M+H)
+
 322.1802, found 322.1803. 
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4-(1-acetyl-3-methyl-5-(trifluoromethyl)indolin-3-yl)butan-2-one (3ja) 

 

1
H NMR (CDCl3, 600 MHz): δ 8.29 (d, J = 8.4 Hz, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.31 (s, 1H), 

3.91 (d, J = 10.3 Hz, 1H), 3.77 (d, J = 10.3 Hz, 1H), 2.35-2.29 (m, 1H), 2.24-2.17 (m, 4H), 2.08 (s, 

3H), 2.03-1.98 (m, 1H), 1.92-1.87 (m, 1H), 1.42 (s, 3H). 
13

C NMR (CDCl3, 75 MHz): δ 207.6, 

169.2, 145.0, 138.5, 126.1, 125.9 (q, JC-F = 3.6 Hz), 124.1 (q, JC-F = 249.4 Hz), 119.4 (q, JC-F = 3.3 

Hz), 116.7, 61.3, 42.9, 38.7, 34.7, 30.1, 27.1, 24.3. HRMS (ESI) m/z calcd for C16H19F3NO2 

(M+H)
+
 314.1362, found 314.1360. 

 

1-acetyl-3-methyl-3-(3-oxobutyl)indoline-5-carbonitrile (3ka) 

 

1
H NMR (CDCl3, 400 MHz): δ 8.26 (d, J = 8.4 Hz, 1H), 7.53 (dd, J = 8.4, 1.1 Hz, 1H), 7.33 (s, 

1H), 3.90 (d, J = 10.4 Hz, 1H), 3.76 (d, J = 10.4 Hz, 1H), 2.35-2.16 (m, 5H), 2.08 (s, 3H), 

2.01-1.94 (m, 1H), 1.91-1.83 (m, 1H), 1.39 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 207.3, 169.5, 

145.8, 139.0, 133.2, 126.2, 119.2, 117.2, 106.7, 61.2, 42.9, 38.6, 34.5, 30.1, 27.0, 24.3. HRMS 

(ESI) m/z calcd for C16H19N2O2 (M+H)
+
 271.1441, found 271.1442. 

 

1,1'-(3-methyl-3-(3-oxobutyl)indoline-1,5-diyl)bis(ethan-1-one) (3la) 

 

1
H NMR (CDCl3, 400 MHz): δ 8.21 (d, J = 8.4 Hz, 1H), 7.85-7.82 (m, 1H), 7.72 (s, 1H), 3.89 (d, 

J = 10.4 Hz, 1H), 3.75 (d, J = 10.4 Hz, 1H), 2.57 (s, 3H), 2.33-2.15 (m, 5H), 2.05 (s, 3H), 

1.98-1.84 (m, 2H), 1.40 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 207.8, 197.3, 169.5, 146.4, 138.6, 

130.4, 122.4, 116.3, 114.2, 61.7, 42.9, 38.9, 34.8, 30.2, 27.3, 26.7, 24.5. HRMS (ESI) m/z calcd 

for C17H22NO3 (M+H)
+
 288.1594, found 288.1596. 

 

4-(1-acetyl-3,5,6-trimethylindolin-3-yl)butan-2-one(3ma) and 

4-(1-acetyl-3,4,5-trimethylindolin-3-yl)butan-2-one (3m’a) 
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1
H NMR (CDCl3, 400 MHz): δ 8.00 (d, J = 7.9 Hz, 1H), 7.01 (d, J = 8.2 Hz, 0.55H), 6.81 (s, 

0.49H), 3.81-3.76 (m, 1H), 3.67-3.63 (m, 1H), 2.33-2.13 (m, 11H), 2.04-2.01 (m, 3H), 1.95-1.79 

(m, 2H), 1.47 (s, 1.57H), 1.35 (s, 1.42H). 
13

C NMR (CDCl3, 75 MHz): δ 208.3, 208.2, 168.3, 

168.2, 141.2, 140.4, 136.4, 135.1, 133.8, 133.1, 132.6, 132.1, 129.6, 123.3, 117.9, 114.3, 61.9, 

61.4, 44.1, 42.7, 39.1, 38.9, 34.9, 33.3, 30.2, 30.1, 27.4, 27.3, 24.3, 24.2, 20.1, 19.8, 19.7, 14.9. 

MS (EI): 273, 231, 202, 160, 144. 

 

4-(3-methyl-1-propionylindolin-3-yl)butan-2-one (3na) 

 

1
H NMR (CDCl3, 600 MHz): δ 8.24 (d, J = 8.0 Hz, 1H), 7.25-7.23 (m, 1H), 7.09-7.05 (m, 2H), 

3.84 (d, J = 10.3 Hz, 1H), 3.70 (d, J = 10.3 Hz, 1H), 2.47-2.42 (m, 2H), 2.31-2.29 (m, 1H), 

2.21-2.16 (m, 1H), 2.05 (s, 3H), 1.98-1.87 (m, 2H), 1.39 (s, 3H), 1.25 (t, J = 7.3 Hz, 3H). 
13

C 

NMR (CDCl3, 150 MHz): δ 208.0, 171.9, 142.6, 137.5, 128.2, 123.8, 122.3, 116.9, 60.2, 42.9, 

38.9, 34.9, 30.1, 29.2, 27.3, 8.7. HRMS (ESI) m/z calcd for C16H22NO2 (M+H)
+
 260.1645, found 

260.1646. 

 

4-(1-acetyl-6-chloro-3-methylindolin-3-yl)butan-2-one (3oa) and 

4-(1-acetyl-4-chloro-3-methylindolin-3-yl)butan-2-one(3oa’) 

 
1
H NMR (CDCl3, 400 MHz): δ 8.23-8.18 (m, 1H), 7.19-7.15 (m, 0.73H), 7.04-6.98 (m, 1.27H), 

3.86-3.84 (m, 1H), 3.74-3.69 (m, 1H), 2.44-2.18 (m, 5H), 2.07-2.06 (m, 3H), 1.99-1.82 (m, 2H), 

1.54 (s, 2.23H), 1.37 (s, 0.83H). 
13

C NMR (CDCl3, 75 MHz): δ 208.0, 207.8, 168.8, 144.4, 143.2, 

136.2, 133.6, 132.8, 130.1, 129.6, 125.3, 123.9, 123.1, 117.2, 115.5, 61.4, 61.2, 44.8, 42.7, 39.2, 

38.8, 34.7, 32.0, 30.13, 30.10, 27.3, 26.3, 24.4, 24.2. MS (EI): 279, 237, 208, 166, 131. 

 

N,N,3-trimethyl-3-(3-oxobutyl)indoline-1-carboxamide (3pa) 
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1
H NMR (CDCl3, 600 MHz): δ 7.14 (t, J = 7.6 Hz, 1H), 7.15 (d, J = 7.2 Hz, 1H), 6.92-6.89 (m, 

2H), 3.66-3.60 (m, 2H), 2.92 (s, 6H), 2.43-2.37 (m, 1H), 2.32-2.26 (m, 1H), 2.05 (s, 3H), 

1.93-1.82 (m, 2H), 1.31 (s, 3H). 
13

C NMR (CDCl3, 150 MHz): δ 208.3, 159.9, 143.6, 137.8, 127.5, 

122.7, 121.6, 113.5, 62.0, 42.3, 39.1, 38.1, 33.6, 29.9, 25.5. HRMS (ESI) m/z calcd for 

C16H23N2O2 (M+H)
+
 275.1754, found 275.1752. 

 

tert-butyl 3-methyl-3-(3-oxobutyl)indoline-1-carboxylate (3qa) 

 

1
H NMR (CDCl3, 400 MHz): δ 7.85 (s, 0.52H), 7.46 (s, 0.36H), 7.19 (t, J = 7.6 Hz, 1H), 7.06 (d, J 

= 7.3 Hz, 1H), 6.97 (t, J = 7.4 Hz, 1H), 3.78-3.76 (m, 1H), 3.64-3.61 (m, 1H), 2.39-2.35 (m, 1H), 

2.21-2.13 (m, 1H), 2.06 (s, 3H), 1.89 (t, J = 7.8 Hz, 2H), 1.58 (s, 9H), 1.35 (s, 3H). 
13

C NMR 

(CDCl3, 125 MHz): δ 208.3, 152.5, 142.4, 137.2, 127.9, 122.5, 114.7, 80.7, 59.8, 42.2, 39.0, 35.0, 

30.1, 28.5, 27.3. HRMS (ESI) m/z calcd for C18H26NO3 (M+H)
+
 304.1907, found 304.1910. 

 

4-(1-acetylindolin-3-yl)butan-2-one (3ra)
1
 

 
1
H NMR (CDCl3, 400 MHz): δ 8.20 (t, J = 8.1 Hz, 1H), 7.24-7.16 (m, 2H), 7.04 (t, J = 7.4 Hz, 

1H), 4.14 (t, J = 9.9 Hz, 1H), 3.69-3.66 (m, 1H), 3.47-3.41 (m, 1H), 2.51-2.44 (m, 2H), 2.23 (s, 

3H), 2.15 (s, 3H), 2.11-2.02 (m, 1H), 1.93-1.81 (m, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 208.1, 

168.8, 142.8, 134.1, 128.3, 124.1, 123.8, 117.1, 54.9, 40.2, 39.2, 30.2, 28.8, 24.4.  

 

1-(1-acetyl-3-methylindolin-3-yl)-4,4-dimethylpentan-3-one (3ab) 

 

                                                           
1 S. Z. Tasker and T. F. Jamison, J. Am. Chem. Soc., 2015, 137, 9531. 



 

 

S10 
 

1
H NMR (CDCl3, 400 MHz): δ 8.20 (t, J = 8.1 Hz, 1H), 7.25-7.21 (m, 1H), 7.10-7.05 (m, 2H), 

3.88 (d, J = 10.4 Hz, 1H), 3.71 (d, J = 10.4 Hz, 1H), 2.35-2.27 (m, 2H), 2.23 (s, 3H), 1.96-1.86 (m, 

2H), 1.39 (s, 3H), 1.05 (s, 9H). 
13

C NMR (CDCl3, 75 MHz): δ 215.4, 168.7, 142.3, 137.8, 128.1, 

123.9, 122.3, 117.0, 61.2, 44.3, 43.2, 35.1, 31.7, 27.5, 26.4, 24.3. HRMS (ESI) m/z calcd for 

C18H26NO2 (M+H)
+
 288.1958, found 288.1961. 

 

4-(3-methylindolin-3-yl)butan-2-one (4) 

 
1
H NMR (CDCl3, 400 MHz): δ 7.06 (t, J = 7.6 Hz, 1H), 7.01 (d, J = 7.4 Hz, 1H), 6.75 (t, J = 7.4 

Hz, 1H), 6.64 (d, J = 7.7 Hz, 1H), 3.38-3.29 (m, 3H), 2.54-2.45 (m, 1H), 2.33-2.23 (m, 1H), 2.08 

(s, 3H), 1.95-1.82 (m, 2H), 1.34 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 209.2, 150.9, 135.8, 

127.8, 122.8, 118.8, 109.7, 59.4, 44.6, 39.5, 30.1, 26.5. HRMS (ESI) m/z calcd for C13H18NO 

(M+H)
+
 204.1383, found 204.1382. 

 

N-(1-acetyl-3-methyl-3-(3-oxobutyl)indolin-7-yl)-4-methylbenzenesulfonamide (5) 

 
1
H NMR (CDCl3, 400 MHz): δ 9.66 (s, 1H), 7.47 (d, J = 8.1 Hz, 2H), 7.36 (d, J = 8.0 Hz, 1H), 

7.21-7.16 (m, 3H), 6.92 (d, J = 7.4, 0.9 Hz, 1H), 3.50 (d, J = 10.4 Hz, 1H), 3.17 (d, J = 10.4 Hz, 

1H), 2.39 (s, 3H), 2.22-2.18 (m, 2H), 2.08 (s, 3H), 2.06 (s, 3H), 1.88-1.71 (m, 2H), 1.22 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 207.8, 169.1, 143.2, 141.4, 137.6, 134.9, 129.2, 127.2, 127.1, 

126.6, 126.2, 120.4, 63.0, 43.1, 38.7, 33.1, 30.2, 25.4, 24.2, 21.6. HRMS (ESI) m/z calcd for  

C22H27N2O4S (M+H)
+
 415.1686, found 415.1690. 

 

4,4'-(1-acetyl-3-methylindoline-3,7-diyl)bis(butan-2-one) (6) 

 
1
H NMR (CDCl3, 400 MHz): δ 7.10-7.04 (m, 2H), 6.94-6.92 (m, 1H), 3.84 (d, J = 10.1 Hz, 1H), 

3.69 (d, J = 10.5 Hz, 1H), 2.91-2.74 (m, 4H), 2.35-2.30 (m, 2H), 2.24 (s, 3H), 2.12 (s, 3H), 2.06 (s, 

3H), 1.92-1.76 (m, 2H), 1.26 (s, 3H). 
13

C NMR (CDCl3, 125 MHz): δ 208.8, 208.0, 169.0, 141.2, 

140.4, 132.0, 128.8, 125.8, 120.2, 63.1, 43.9, 43.5, 38.8, 32.5, 30.0, 29.8, 27.7, 24.4, 23.8. HRMS 

(ESI) m/z calcd for C19H26NO3 (M+H)
+
 316.1907, found 316.1909. 
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4. Copies of 
1
H NMR and 

13 
C NMR spectra of the products 
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