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1. General Methods  

Melting points were determined on a digital melting point apparatus and temperatures were 

uncorrected. Infrared spectra were measured with a Nicolet Avatar 360 FT-IR spectrometer using 

film KBr pellet techniques. 
1
H and 

13
C NMR spectra were recorded on a Bruker spectrometers at 

400 and 100 MHz, respectively. Chemical shifts were reported in ppm relative to TMS for 
1
H and 

13
C NMR spectra. CDCl3 or DMSO-d6 was used as the NMR solvent. Mass spectra were recorded 

with Bruker Dalton Esquire 3000 plus LC-MS apparatus. Elemental analysis were carried out on a 

Perkin-Elmer 240B instrument. HRFABMS spectra were recorded on a FTMS apparatus. Silica 

gel (300-400 mesh) was used for flash column chromatography, eluting (unless otherwise stated) 

with an ethyl acetate/petroleum ether (PE) (60-90 °C) mixture.  

Materials  

Commercially available starting materials and solvents were used as supplied, without further 

purification.  

2. General Procedure for the Preparation of 5 and 8a-c.  

N

O

N

N

N

TEMPO, benzoic acid

5a-n

CH3CN, 65 oC, 3 days

R1

R1

R1

1R

N
H

H
N

8a R1 = 5-CN

8b R1 = 5-CO2CH3

8c R1 = 6-CO2CH3

R2

R2

R2

R2

O
R1

R1

 

To a solution of indole (1.0 mmol) and TEMPO (0.7 mmol ) in CH3CN (0.6 mL) was added 

benzoic acid (0.5 mmol) under atmosphere and the mixture was stirred at 65 
o
C for 3 days. The 

reaction mitxure was concentrated under reduced pressure. The residue was purified by flash 

chromatography on silica gel (eluent: EtOAc/PE = 1:2) to yield the corresponding product.  

Spectroscopic Data of the Products 5 and 8.  

2-(1H-Indol-3-yl)-2,3'-biindolin-3-one (5a)  

NH

O

NH

NH

 

Yellow solid, mp: 241.5-244 °C (from EtOAc/PE = 1:2) (lit.
1
 mp: 243-245.5). IR (KBr) max: 3375, 

3296, 1677, 1612, 1462, 1328, 1098, 746 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 10.94 (s, 1H, 

NH, D2O exchangeable), 10.93 (s, 1H, NH, D2O exchangeable), 8.10 (s, 1H, NH, D2O 

exchangeable), 7.45 (t, J = 8.0 Hz, 1H, Ar-H), 7.43 (d, J = 7.6 Hz, 1H, Ar-H), 7.32 (d, J = 8.0 Hz, 

2H, Ar-H), 7.28 (d, J = 8.0 Hz, 2H, Ar-H), 7.05 (d, J = 2.5 Hz, 2H, Ar-H), 6.99 (dt, J = 1.0, 8.0 Hz, 

2H, Ar-H), 6.91 (d, J = 8.0 Hz, 1H, Ar-H)，6.78 (dt, J = 1.0, 8.0 Hz, 2H, Ar-H), 6.69 (dt, J = 1.0, 

7.6 Hz, 1H, Ar-H). 
13

C NMR (100 MHz, DMSO-d6): δ 201.3, 161.0, 137.9, 137.4, 126.1, 124.9, 

124.5, 121.5, 121.0, 118.8, 118.2, 117.5, 114.4, 112.3, 112.1, 68.1. HRESIMS calcd for 
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[C24H17ON3 + H]
+
 364.1450, found 364.1443. These assignments matched with those previously 

published.
2
 

5,5'-Dibromo-2-(5-bromo-1H-indol-3-yl)-2,3'-biindolin-3-one (5b)  

NH

O

NH

NH

Br

Br

Br

 

Yellow solid, mp: 247-249 °C (from EtOAc/PE = 1:2). IR (KBr) max: 3448, 3395, 3318, 1682, 

1623, 1494, 1427, 1103, 795 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 11.27 (s, 1H, NH), 11.26 (s, 

1H, NH), 8.51 (s, 1H, NH), 7.62 (dd, J = 8.6, 2.4 Hz, 1H, Ar-H), 7.58 (d, J = 2.0 Hz, 1H, Ar-H), 

7.36 (d, J = 2.0 Hz, 2H, Ar-H), 7.32 (d, J = 8.6 Hz, 2H, Ar-H), 7.19 (d, J = 2.4 Hz, 2H, Ar-H), 7.13 

(dd, J = 8.6, 2.0 Hz, 2H, Ar-H), 6.92 (d, J = 8.6 Hz, 1H, Ar-H). 
13

C NMR (100 MHz, DMSO-d6): 

δ 199.5, 159.6, 140.5, 136.2, 127.6, 127.1, 125.9, 124.3, 122.8, 119.4, 114.6, 114.4, 113.3, 111.8, 

108.8, 68.2. HRESIMS calcd for [C24H14ON3Br3 + H]
+
 597.8765, 599.8745, 601.8724, found 

597.8759, 599.8732, 601.8708.  

5,5'-Difluoro-2-(5-fluoro-1H-indol-3-yl)-2,3'-biindolin-3-one (5c)  

NH

O

NH

NH

F

F

F

 

Yellow solid, mp: 90-92 °C (from EtOAc/PE = 1:4). IR (KBr) max: 3406 (br s), 1692, 1489, 1455, 

1255, 1177, 802 cm
-1

. 
1
H NMR (400 MHz, CDCl3): δ 8.26 (s, 2H, NH), 7.33 (dd, J = 8.8, 2.6 Hz, 

1H, Ar-H), 7.26 (dt, J = 2.6, 8.8 Hz, 1H, Ar-H), 7.19 (d, J = 8.8 Hz, 1H, Ar-H), 7.18 (d, J = 8.8 Hz, 

1H, Ar-H), 7.07 (d, J = 2.6 Hz, 2H, Ar-H), 7.01 (d, J = 2.4 Hz, 1H, Ar-H), 6.98 (d, J = 2.4 Hz, 1H, 

Ar-H), 6.87 (dd, J = 9.0, 3.0 Hz, 2H, Ar-H), 6.84 (dd, J = 9.0, 3.0 Hz, 1H, Ar-H), 5.3 (s, 1H, NH). 
13

C NMR (100 MHz, CDCl3): δ 201.0, 158.8, 157.0, 156.5, 133.5, 126.0 (d, J = 26.0 Hz), 125.7 (d, 

J = 9.9 Hz), 125.5, 120.2 (d, J = 7.3 Hz), 114.5 (d, J = 4.7 Hz), 114.3 (d, J = 7.3 Hz), 112.2 (d, J = 

9.9 Hz), 110.9 (d, J = 26.0 Hz), 110.1 (d, J = 23.4 Hz), 105.2 (d, J = 23.4 Hz), 69.0. HRESIMS 

calcd for [C24H14ON3F3 + H]
+
 418.1167, found 418.1162.  

5,5'-Dimethyl-2-(5-methyl-1H-indol-3-yl)-2,3'-biindolin-3-one (5d)  

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



 4 

NH

O

NH

NH

H3C

H3C

H3C

 

Yellow solid, mp: 161-163 °C (from EtOAc/PE = 1:2). IR (KBr) max: 3449, 3385, 3322, 1683, 

1623, 1494, 1427, 796 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 10.77 (s, 1H, NH), 10.76 (s, 1H, 

NH), 7.79 (s, 1H, NH), 7.31 (dd, J = 8.4, 1.7 Hz, 1H, Ar-H), 7.23 (s, 1H, Ar-H), 7.20 (d, J = 8.1 

Hz, 2H, Ar-H), 7.07 (s, 2H, Ar-H), 6.98 (d, J = 2.5 Hz, 2H, Ar-H), 6.85 (d, J = 8.4 Hz, 1H, Ar-H), 

6.82 (dd, J = 8.4, 1.3 Hz, 2H, Ar-H), 2.21 (s, 3H, CH3), 2.18 (s, 6H, 2CH3). 
13

C NMR (100 MHz, 

DMSO-d6): δ 201.3, 159.6, 139.1, 135.8, 126.9, 126.4, 126.3, 124.5, 124.1, 123.1, 120.7, 118.5, 

114.1, 112.4, 111.7, 68.5, 21.9, 20.6. HRESIMS calcd for [C27H23ON3 + H]
+
 406.1919, found 

406.1905.  

5,5'-Dimethoxy-2-(5-methoxy-1H-indol-3-yl)-2,3'-biindolin-3-one (5e)  

NH

O

NH

NH

H3CO

H3CO

H3CO

 

Yellow solid, mp: 226-228 °C (from EtOAc/PE = 1:3) (lit.
1
 mp: 201-203). IR (KBr) max: 3404, 

3033, 1679, 1489, 1445, 1214, 1022 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 10.77 (s, 1H, NH), 

10.76 (s, 1H, NH), 7.77 (s, 1H, NH), 7.23 (s, J = 8.8 Hz, 2H, Ar-H), 7.19 (d, J = 2.7 Hz, 1H, Ar-H), 

7.02 (d, J = 2.6 Hz, 2H, Ar-H), 6.95 (d, J = 2.6 Hz, 1H, Ar-H), 6.92 (d, J = 8.8 Hz, 1H, Ar-H), 6.79 

(d, J = 2.4 Hz, 2H, Ar-H), 6.69 (d, J = 2.4 Hz, 1H, Ar-H), 6.66 (d, J = 2.4 Hz, 1H, Ar-H), 3.69 (s, 

3H, CH3), 3.51 (s, 6H, 2CH3). 
13

C NMR (100 MHz, DMSO-d6): δ 201.7, 157.3, 153.0, 152.2, 

132.6, 128.2, 126.5, 125.2, 118.5, 114.1, 113.9, 112.5, 111.0, 105.0, 103.5, 68.9, 56.0, 55.5. 

HRESIMS calcd for [C27H23O4N3 + H]
+
 454.1767, found 454.1749.  

5,5'-Bis(benzyloxy)-2-(5-benzyloxy-1H-indol-3-yl)-2,3'-biindolin-3-one (5f)  

NH

O

NH

NH

BnO

BnO

BnO

 

Yellow solid, mp: 91-92 °C (from EtOAc/PE = 1:2). IR (KBr) max: 3399 (br s), 1688, 1488, 1455, 

1203 cm
-1

. 
1
H NMR (400 MHz, CDCl3): δ 8.04 (s, 2H, NH), 7.40-7.35 (m, 3H, Ar-H), 7.33 (s, 1H, 
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NH), 7.32-7.24 (m, 13H, Ar-H), 7.22 (d, J = 2.4 Hz, 1H, Ar-H), 7.13 (d, J = 8.8 Hz, 2H, Ar-H), 

6.92 (d, J = 2.3 Hz, 2H, Ar-H), 6.90 (d, J = 2.3 Hz, 2H, Ar-H), 6.86 (d, J = 2.4 Hz, 1H, Ar-H), 6.84 

(d, J = 2.4 Hz, 1H, Ar-H), 6.80 (d, J = 8.8 Hz, 1H, Ar-H), 4.96 (s, 2H, CH2), 4.82 (s, 4H, 2CH2). 
13

C NMR (100 MHz, CDCl3): δ 202.1, 156.4, 153.0, 152.9, 137.5, 136.7, 132.3, 128.8, 128.6, 

128.5, 128.1, 127.7, 127.6, 127.5, 126.0, 125.0, 120.5, 114.7, 114.4, 113.0, 112.3, 106.4, 103.8, 

70.7, 70.6, 69.3. HRESIMS calcd for [C45H35O4N3 + H]
+
 682.2706, found 682.2692.  

N,N'-(2-(5-acetamido-1H-indol-3-yl)-3-oxo-2,3'-biindoline-5,5'-diyl)diacetamide (5g)  

NH

O

NH

NH

AcHN

AcHN

AcHN

 

Yellow solid, mp: 153-155 °C (from EtOAc/EtOH = 10:1). IR (KBr) max: 3271 (br s), 1662, 1621, 

1553, 1492, 1375 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 10.90 (s, 2H, NH), 9.88 (s, 1H, NH), 

9.61 (s, 2H, NH), 7.75  (d, J = 1.8 Hz, 1H, Ar-H), 7.64 (s, 1H, NH), 7.56 (dd, J = 8.8, 2.0 Hz, 1H, 

Ar-H), 7.39 (dd, J = 8.8, 1.8 Hz, 2H, Ar-H), 7.29 (s, 2H, Ar-H), 7.22 (d, J = 8.8 Hz, 2H, Ar-H), 

7.01 (d, J = 2.4 Hz, 2H, Ar-H), 6.89 (d, J = 8.8 Hz, 1H, Ar-H), 1.99 (s, 3H, CH3), 1.89 (s, 6H, 

2CH3). 
13

C NMR (100 MHz, DMSO-d6): δ 201.1, 168.2, 168.0, 157.8, 134.3, 131.3, 130.5, 129.7, 

128.8, 125.9, 125.3, 117.8, 116.2, 114.3, 112.7, 112.1, 111.5, 68.9, 24.2, 24.1. HRESIMS calcd for 

[C30H26O4N6 + H]
+
 535.2094, found 535.2084.  

2-Oxo-3,3'-biindoline-5,5'-dicarbonitrile (8a)  

N
H

H
NNC

CNO
 

White solid, mp: 67-68 °C (from EtOAc/PE = 1:1). IR (KBr) max: 3322 (br s), 2225, 1728, 1619, 

1484, 1122 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 11.67 (s, 1H, NH), 10.90 (s, 1H, NH), 8.22 (s, 

1H, Ar-H), 7.79 (dd, J = 8.1, 1.6 Hz, 1H, Ar-H), 7.75 (d, J = 2.5 Hz, 1H, Ar-H), 7.53 (d, J = 8.5 Hz, 

1H, Ar-H), 7.45 (dd, J = 8.5, 1.6 Hz, 1H, Ar-H), 7.09 (d, J = 2.5 Hz, 1H, Ar-H), 7.06 (d, J = 8.1 Hz, 

1H, Ar-H), 6.78 (s, 1H). 
13

C NMR (100 MHz, DMSO-d6): δ 178.4, 146.5, 139.2, 135.3, 133.9, 

128.8, 127.5, 126.9, 125.4, 124.5, 121.2, 119.8, 115.6, 113.6, 111.2, 104.5, 101.3, 74.6. MS (ESI): 

299 (M+H
+
, 100), 321 (M+Na

+
, 10). Anal calcd for C18H10N4O: C, 72.23; H, 3.70; N, 18.72. 

Found C, 72.05; H, 4.07; N, 18.45.  

Dimethyl 2-(5-(methoxycarbonyl)-1H-indol-3-yl)-3-oxo-2,3'-biindoline-5,5'-dicarboxylate (5i)  
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NH

O

NH

NH

H3CO2C

H3CO2C

H3CO2C

 

Yellow solid, mp: 111-113 °C (from EtOAc/PE = 1:2). IR (KBr) max: 3337 (br s), 1702, 1618, 

1436, 1310, 1249 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 11.48 (s, 1H, NH), 11.47 (s, 1H, NH), 

9.16 (s, 1H, NH), 8.08 (dd, J = 8.7, 1.6 Hz, 1H, Ar-H), 8.03 (s, 1H, Ar-H), 8.00 (s, 2H, Ar-H), 7.67 

(dd, J = 8.6, 1.6 Hz, 2H, Ar-H), 7.43 (d, J = 8.6 Hz, 2H, Ar-H), 7.27 (d, J = 2.4 Hz, 2H, Ar-H), 

6.99 (d, J = 8.7 Hz, 1H, Ar-H), 3.78 (s, 3H, CH3), 3.69 (s, 6H, 2CH3). 
13

C NMR (100 MHz, 

DMSO-d6): δ 199.9, 167.5, 166.2, 162.8, 140.1, 129.0, 127.4, 126.5, 125.3, 123.6, 122.8, 120.7, 

118.7, 117.4, 114.9, 112.3, 112.0, 68.6, 52.3, 52.1. HRESIMS calcd for [C30H23O7N3 + H]
+
 

538.1614, found 538.1597.  

Dimethyl 2-oxo-3,3'-biindoline-5,5'-dicarboxylate (8b)  

N
H

H
NH3CO2C

CO2CH3O
 

White solid, mp: 144-146 °C (from EtOAc/PE = 1:2). IR (KBr) max: 3332 (br s), 1705, 1620, 

1435, 1315, 1256 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 11.40 (d, J = 2.3 Hz, 1H, NH), 10.79 (s, 

1H, NH), 8.36 (s, 1H, Ar-H), 7.92 (dd, J = 8.2, 1.8 Hz, 1H, Ar-H), 7.81 (d, J = 1.8 Hz, 1H, Ar-H), 

7.67 (dd, J = 8.6, 1.8 Hz, 1H, Ar-H), 7.40 (d, J = 8.6 Hz, 1H, Ar-H), 7.03 (d, J = 2.3 Hz, 1H, Ar-H), 

7.00 (d, J = 8.2 Hz, 1H, Ar-H), 6.64 (s, 1H), 3.78 (s, 3H, CH3), 3.75 (s, 3H, CH3). 
13

C NMR (100 

MHz, DMSO-d6): δ 178.8, 167.7, 166.5, 146.8, 140.0, 133.7, 132.1, 126.0, 125.8, 125.1, 124.3, 

123.6, 122.7, 120.6, 116.7, 112.1, 110.2, 74.9, 52.3, 52.1. MS (ESI): 365 (M+H
+
, 100), 387 

(M+Na
+
, 25). Anal calcd for C20H16N2O5: C, 65.93; H, 4.43; N, 7.69. Found C, 66.12; H, 4.29; N, 

7.92.  

6,6'-Difluoro-2-(6-fluoro-1H-indol-3-yl)-2,3'-biindolin-3-one (5j)  

NH

O

NH

NH

F

F F  

Yellow solid, mp: 78-79 °C (from EtOAc/PE = 1:1). IR (KBr) max: 3469, 3355 (br s), 1675, 1625, 

1592, 1457, 1300, 1144, 1096 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 11.12 (s, 2H, NH), 8.54 (s, 

1H, NH ), 7.55 (dd, J = 8.6, 5.8 Hz, 1H, Ar-H), 7.24 (dd, J = 8.6, 5.8 Hz, 2H, Ar-H), 7.16 (dd, J = 
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10.2, 2.4 Hz, 2H, Ar-H), 7.12 (d, J = 2.4 Hz, 2H, Ar-H), 6.75 (dt, J = 2.4, 9.4 Hz, 2H, Ar-H), 6.64 

(dd, J = 10.2, 2.1 Hz, 1H, Ar-H), 6.54 (dt, J = 2.1, 9.4 Hz, 1H, Ar-H). 
13

C NMR (100 MHz, 

DMSO-d6): δ 199.1, 162.3 (d, J = 14.6 Hz), 158.0, 137.2 (d, J = 12.8 Hz), 129.7, 129.0, 127.9 (d, 

J = 12.8 Hz), 125.1, 122.7, 121.7 (d, J = 10.1 Hz), 114.9, 114.2, 107.6 (d, J = 14.6 Hz), 106.1 (d, J 

= 25.0 Hz), 98.0 (d, J = 25.0 Hz), 68.5. HRESIMS calcd for [C24H14ON3F3 + H]
+
 418.1167, found 

418.1162.  

Dimethyl 2-(6-(methoxycarbonyl)-1H-indol-3-yl)-3-oxo-2,3'-biindoline-6,6'-dicarboxylate (5k)  

NH

O

NH

NH

H3CO2C

H3CO2C CO2CH3  

Yellow solid, mp: 154-156 °C (from EtOAc/PE = 1:2). IR (KBr) max: 3349 (br s), 1708, 1621, 

1454, 1319, 1277, 1218 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 11.48 (s, 1H, NH), 11.47 (s, 1H, 

NH), 8.50 (s, 1H, NH), 7.58 (d, J = 8.0 Hz, 1H, Ar-H), 8.02 (s, 2H, Ar-H), 7.50 (s, 1H, Ar-H), 7.44 

(dd, J = 8.5, 1.2 Hz, 2H, Ar-H), 7.38 (d, J = 2.5 Hz, 2H, Ar-H), 7.27 (d, J = 8.5 Hz, 2H, Ar-H), 

7.25 (dd, J = 8.0, 1.2 Hz, 1H, Ar-H), 3.84 (s, 3H, CH3), 3.78 (s, 6H, 2CH3). 
13

C NMR (100 MHz, 

DMSO-d6): δ 200.8, 167.5, 166.4, 160.5, 138.0, 136.8, 129.4, 129.0, 128.5, 125.6, 122.8, 120.9, 

120.5, 119.7, 118.1, 114.3, 113.2, 68.4, 53.0, 52.3. HRESIMS calcd for [C30H23O7N3 + H]
+
 

538.1614, found 538.1600.  

Dimethyl 2-oxo-3,3'-biindoline-6,6'-dicarboxylate (8c)  

N
H

H
N

O

H3CO2C CO2CH3

 

White solid, mp: 240-242 °C (from EtOAc/PE = 1:2). IR (KBr) max: 3329 (br s), 1703, 1617, 

1436, 1312, 1253 cm
-1

. 
1
H NMR (400 MHz, DMSO-d6): δ 11.43 (d, J = 2.3 Hz, 1H, NH), 10.57 (s, 

1H, NH), 8.00 (s, 1H, Ar-H), 7.60 (dd, J = 7.7, 1.2 Hz, 1H, Ar-H), 7.56 (dd, J = 8.5, 1.0 Hz, 1H, 

Ar-H), 7.51 (dd, J = 8.5, 1.2 Hz, 1H, Ar-H), 7.41 (d, J = 1.0 Hz, 1H, Ar-H), 7.38 (d, J = 7.7 Hz, 

1H, Ar-H), 7.25 (d, J = 2.3 Hz, 1H, Ar-H), 6.64 (s, 1H), 3.82 (s, 3H, CH3), 3.79 (s, 3H, CH3). 
13

C 

NMR (100 MHz, DMSO-d6): δ 178.4, 167.6, 166.4, 142.5, 138.6, 136.6, 130.9, 128.9, 127.9, 

125.4, 123.9, 122.8, 120.8, 119.7, 115.7, 114.1, 110.3, 75.0, 52.7, 52.2. MS (ESI): 365 (M+H
+
, 

100), 387 (M+Na
+
, 25). Anal calcd for C20H16N2O5: C, 65.93; H, 4.43; N, 7.69. Found C, 65.79; H, 

4.71; N, 7.60.  

7,7'-Dimethyl-2-(7-methyl-1H-indol-3-yl)-2,3'-biindolin-3-one (5l)  
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NH

O

NH

NH

CH3

CH3

CH3

 

Yellow solid, mp: 121-123 °C (from EtOAc/PE = 1:2). IR (KBr) max: 3410 (br s), 1692, 1606, 

1498, 1433, 786, 749 cm
-1

. 
1
H NMR (400 MHz, CDCl3): δ 8.08 (s, 1H, NH), 8.07 (s, 1H, NH), 

7.59 (d, J = 7.5 Hz, 1H, Ar-H), 7.33 (d, J = 7.0 Hz, 1H, Ar-H), 7.23 (d, J = 8.8 Hz, 2H, Ar-H), 

6.96-6.87 (m, 6H, Ar-H), 6.83 (t, J = 7.5 Hz, 1H, Ar-H), 5.28 (s, 1H), 2.39 (s, 6H, 2CH3), 2.19 (s, 

3H, CH3). 
13

C NMR (100 MHz, CDCl3): δ 202.0, 159.7, 137.5, 136.6, 125.3, 124.3, 122.8, 122.6, 

122.0, 120.8, 120.0, 119.6, 119.5, 118.0, 115.3, 68.5, 16.6, 15.8. HRESIMS calcd for [C27H23ON3 

+ H]
+
 406.1919, found 406.1905.  

4,4'-Dimethoxy-2-(4-methoxy-1H-indol-3-yl)-2,3'-biindolin-3-one (5m)  

NH

O
H3CO

H
N

NH OCH3

H3CO
 

Red solid, mp: 185-187 °C (from EtOAc/PE = 2:1). IR (KBr) max: 3389 (br s), 1687, 1613, 1501, 

1262, 1088 cm
-1

. 
1
H NMR (400 MHz, CDCl3): δ 8.26 (s, 2H, NH), 7.25 (t, J = 8.1 Hz, 1H, Ar-H), 

7.04 (s, 1H, N-H), 6.94 (t, J = 7.8 Hz, 2H, Ar-H), 6.76 (d, J = 8.1 Hz, 2H, Ar-H), 6.53 (s, 2H, 

Ar-H), 6.38 (d, J = 7.8 Hz, 2H, Ar-H), 6.31 (d, J = 8.1 Hz, 1H, Ar-H), 6.12 (d, J = 8.1 Hz, 1H, 

Ar-H), 3.88 (s, 3H, CH3), 3.46 (s, 6H, 2CH3). 
13

C NMR (100 MHz, CDCl3): δ 199.6, 161.1, 159.3, 

153.0, 138.7, 137.5, 125.2, 122.4, 116.4, 114.5, 109.9, 105.1, 104.8, 100.2, 98.2, 67.5, 55.6, 54.9. 

HRESIMS calcd for [C27H23O4N3 + H]
+
 454.1767, found 454.1754.  

1,1'-Dimethyl-2-(1-methyl-1H-indol-3-yl)-2,3'-biindolin-3-one (5n)  

N

O N

N

CH3

CH3
H3C

 

Yellow solid, mp: 271-273 °C (from EtOAc/PE = 1:4). IR (KBr) max: 3050, 1697, 1614, 1325, 

1293 cm
-1

. 
1
H NMR (400 MHz, CDCl3): δ 7.61 (dt, J = 7.3, 1.0 Hz, 2H, Ar-H), 7.35 (d, J = 8.1 Hz, 

2H, Ar-H), 7.29 (d, J = 8.1 Hz, 2H, Ar-H), 7.17 (dt, J = 8.1, 1.0 Hz, 2H, Ar-H), 6.99 (s, 2H, Ar-H), 

6.96 (dt, J = 8.1, 1.0 Hz, 2H, Ar-H), 6.82 (d, J = 8.1 Hz, 1H, Ar-H), 6.73 (t, J = 7.3 Hz, 1H, Ar-H), 

3.71 (s, 6H, 2CH3), 2.95 (s, 3H, CH3). 
13

C NMR (100 MHz, CDCl3): δ 200.8, 159.8, 137.8, 137.7, 
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129.3, 126.3, 125.7, 121.7, 121.6, 119.4, 118.6, 116.8, 111.3, 109.4, 107.9, 72.8, 32.9, 29.5. 

HRESIMS calcd for [C27H23ON3 + Na]
+
 428.1739, found 428.1709.  

2-(2,2-Di(1H-indol-3-yl)ethyl)benzenaminium benzenesulfonate (7)  

HN

NH

NH3

CH3

SO3

 

Waxy solid. IR (KBr) max: 3250 (br s), 1603, 1496, 1450, 1078 cm
-1

. 
1
H NMR (400 MHz, 

DMSO-d6): δ 10.72 (s, 1H, NH), 10.71 (s, 1H, NH), 9.90-9.30 (s, 3H, NH), 7.51 (d, J = 8.0 Hz, 

2H, Ar-H), 7.46 (d, J = 8.0 Hz, 2H, Ar-H), 7.27 (d, J = 8.0 Hz, 1H, Ar-H), 7.25 (d, J = 8.0 Hz, 2H, 

Ar-H), 7.21 (d, J = 2.2 Hz, 2H, Ar-H), 7.15 (dt, J = 2.2, 8.0 Hz, 1H, Ar-H), 7.07 (d, J = 8.0 Hz, 2H, 

Ar-H), 7.03 (s, 2H, Ar-H), 6.96 (t, J = 7.3 Hz, 2H, Ar-H), 6.83 (t, J = 7.3 Hz, 2H, Ar-H), 4.94 (t, J 

= 7.8 Hz, 1H), 3.58 (d, J = 7.8 Hz, 2H), 2.25 (s, 3H, CH3). 
13

C NMR (100 MHz, DMSO-d6): δ 

145.9, 138.3, 136.9, 134.4, 131.6, 130.5, 128.6, 127.6, 127.3, 127.0, 126.0, 123.2, 122.8, 121.1, 

119.5, 118.4, 118.3, 111.8, 35.5, 32.3, 21.2. MS (ESI): 524 (M+H
+
, 100).  
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3. Copies of 
1
H, 

13
C NMR Spectra  
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4. X-ray Data of Compound 5a.  
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