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1. Table S1 Screening of the reaction conditions for cyanation of 3aa  

 

entry  [Cu] (equiv)  HOAc 
(equiv) 

TBHP 
(equiv) 

Temp 
(oC) 

Yield (%)b 

1  CuI (1.2)  8  2  130  31 

2  CuBr (1.2)  8  2  130  36 

3  CuCl (1.2)  8  2  130  25 

4  Cu2O (1.2)  8  2  130  50 

5  CuBr2 (1.2)  8  2  130  10 

6  Cu(OAc)2 (1.2)  8  2  130  51 

7  CuSO4 (1.2)  8  2  130  35 

8  Cu(NO3)2∙3H2O (1.2)  8  2  130  70 

9  CuCl2•2H2O (1.2)  8  2  130  28 

10  CuO (1.2)  8  2  130  17 

11  Cu(OTf)2 (1.2)  8  2  130  31 

12  Cu (1.2)  8  2  130  25 

13  Cu(NO3)2∙3H2O (0.5)  8  2  130  45 

14  Cu(NO3)2∙3H2O (1.0)  8  2  130  74 

15  Cu(NO3)2∙3H2O (1.5)  8  2  130  69 

16  Cu(NO3)2∙3H2O (1.0)  12  2  130  70 

17  Cu(NO3)2∙3H2O (1.0)  4  2  130  51 

18  Cu(NO3)2∙3H2O (1.0)  —  2  130  40 

19  Cu(NO3)2∙3H2O (1.0)  8  3  130  73 

20  Cu(NO3)2∙3H2O (1.0)  8  1  130  46 

21  Cu(NO3)2∙3H2O (1.0)  8  —  130  45 

22  Cu(NO3)2∙3H2O (1.0)  8  2  120  61 

23  Cu(NO3)2∙3H2O (1.0)  8  2  140  70 

24  Cu(NO3)2∙3H2O (1.0)  8  2  130  21c 

a Reaction conditions: 3a (0.5 mmol), [Cu] source, HOAc, TBHP, DMF (3 mL), air. b Yield of isolated 
product after column chromatography on silica gel. c Dry N2 atmosphere. 
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2. Experiment using DMF with Carbon-13 Labeled on Its Carbonyl 

 

An oven-dried 25 mL eggplant-shaped bottle equipped with a magnetic stir bar was 
charged with CuI (0.24 mmol, 1.2 equiv), 1H-indole (23.4 mg, 0.2 mmol), HOAc (4.0 
equiv), t-BuOOH (2.0 equiv, 70% aq.) and DMF with carbon-13 labeled on its 
carbonyl (0.25 mL). The bottle was left at 120 oC (oil bath temperature) for 48 h 
afforded 7.4 mg (26%) of 1H-indole-3-carbonitrile.   
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3. Experiment using 1H-Indole-3-Carbaldehyde with Carbon-13 Labeled on Its 
Carbonyl 

 

An oven-dried 25 mL eggplant-shaped bottle equipped with a magnetic stir bar was 
charged with Cu(NO3)2•3H2O (0.24 mmol, 1.2 equiv), 1H-indole-3-carbaldehyde with 
carbon-13 labeled on its carbonyl (29.2 mg, 0.2 mmol), HOAc (8.0 equiv), t-BuOOH 
(2.0 equiv, 70% aq.) and DMF (1.2 mL). The bottle was left at 130 oC (oil bath 
temperature) for 48 h  afforded 9.0 mg (32%) of 1H-indole-3-carbonitrile with 
carbon-13 labeled on its carbonyl.  HRMS m/z (ESI) calcd. for C9H6N2. [M]+, 
143.0531; found,143.0603. 
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4. HPLC Tracking of the Reaction Process of 1H-Indole 
 

 
A flame-dried 25 mL eggplant-shaped bottle equipped with a magnetic stir bar was 
charged with CuI (0.6 mmol,1.2 equiv) and 1a (0.5 mmol), CH3COOH (4.0 equiv), 
t-BuOOH (2.0 equiv, 70% aq.) and DMF (3.0 mL). The bottle was left at 120 oC (oil 
bath temperature). Every once in a while, we took 10µl sample from the reaction 
mixture and the samples were analyzed by HPLC. 
 
5. Figure S1 CuI-mediated cyanation of 1a using DMF 

 
HPLC conditions：MeOH:H2O = 50:50; UV (254 nm) detector; 0.8 mL/min. 
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6. Copies of 1H NMR and 13C NMR for All Products 
 
 1H-NMR spectrum of 2a 

 

 
 13C-NMR spectrum of 2a 
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1H-NMR spectrum of 2b 

 
13C-NMR spectrum of 2b 
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1H-NMR spectrum of 2c 
 

 
13C-NMR spectrum of 2c 
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1H-NMR spectrum of 2d 

 
 

13C-NMR spectrum of 2d 
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1H-NMR spectrum of 2e 

 
13C-NMR spectrum of 2e 
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1H-NMR spectrum of 2f 

 

 
 

13C-NMR spectrum of 2f 
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1H-NMR spectrum of 2g 
 

 
 

13C-NMR spectrum of 2g 
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1H-NMR spectrum of 2h 

 

 
 13C-NMR spectrum of 2h 
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1H-NMR spectrum of 2i 

 
 

13C-NMR spectrum of 2i 
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1H-NMR spectrum of 2j 
 

 
 
 

 13C-NMR spectrum of 2j 
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1H-NMR spectrum of 2k 
 

 
 

13C-NMR spectrum of 2k 
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 1H-NMR spectrum of 2l 

 
 
 

13C-NMR spectrum of 2l 
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1H-NMR spectrum of 2m 

 

 
 

13C-NMR spectrum of 2m 
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1H-NMR spectrum of 2n 

 
 

13C-NMR spectrum of 2n 
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1H-NMR spectrum of 2o 

 
13C-NMR spectrum of 2o 
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1H-NMR spectrum of 2p 

 

 
 

13C-NMR spectrum of 2p 
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1H-NMR spectrum of 2q 

 

 
 

13C-NMR spectrum of 2q 
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1H-NMR spectrum of 2r 

 
 13C-NMR spectrum of 2r 
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1H-NMR spectrum of 2s 

 
13C-NMR spectrum of 2s 
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1H-NMR spectrum of 2t 
 

 
13C-NMR spectrum of 2t 
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1H-NMR spectrum of 2u 
 

 
 13C-NMR spectrum of 2u 
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1H-NMR spectrum of 2v 

 
13C-NMR spectrum of 2v 
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1H-NMR spectrum of 2w 

 
13C-NMR spectrum of 2w 
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1H-NMR spectrum of 2x 

 
13C-NMR spectrum of 2x 
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 1H-NMR spectrum of 2y 

 
 
13C-NMR spectrum of 2y 
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1H-NMR spectrum of 2z 

 
 
13C-NMR spectrum of 2z 
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1H-NMR spectrum of 2A 

 
 

13C-NMR spectrum of 2A 
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 1H-NMR spectrum of 2B 

 
 

13C-NMR spectrum of 2B 
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1H-NMR spectrum of 2C 

 
 

 13C-NMR spectrum of 2C 
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1H-NMR spectrum of 2D 

 
 

13C-NMR spectrum of 2D 
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1H-NMR spectrum of 2E 

 
 

13C-NMR spectrum of 2E 
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1H-NMR spectrum of 2F 

 
 
 

13C-NMR spectrum of 2F 
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1H-NMR spectrum of 2G 

 
 

13C-NMR spectrum of 2G 
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1H-NMR spectrum of 5a 

 

 

 
13C-NMR spectrum of 5a 
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1H-NMR spectrum of 5b 

 

 

 
13C-NMR spectrum of 5b 
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1H-NMR spectrum of 5c 

 

 

 
13C-NMR spectrum of 5c 
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1H-NMR spectrum of 5d 

 

 
13C-NMR spectrum of 5d 
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1H-NMR spectrum of A 
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7. Copies of HRMS for 2l, 2q, 2t, 5c and 5d 

HRMS for 2l 
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HRMS for 2q 
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HRMS for 2t 
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HRMS for 5c 
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HRMS for 5d 

 


