
S1 

 

Supporting Information 

 

Electrochemical Direct C-H Mono and Bis-Chalcogenation of Indolizine 

Frameworks Under Oxidant-Free Conditions   

Amreen Chouhan,‡ Kusum Ucheniya,‡ Lalit Yadav,‡ Pooja Kumari Jat, Asha Gurjar, Satpal 

Singh Badsara* 

MFOS Laboratory, Department of Chemistry, Centre of Advanced Study, University of Rajasthan, JLN 

Marg, Jaipur, Rajasthan, 302004, India. E-mail: badsarass4@uniraj.ac.in; badsarass4@gmail.com  

‡ These authors contributed equally.  

 

 

 

 

Contents Page No. 

(i) General Procedure for Cyclic Voltametry (CV) and CV graphs S2-S5 

(ii) 1H NMR, 13C NMR and 19F-NMR Spectra of compound 3aa-3bh, 

5aa-5ae, 7aa’-7ia and 8aa-8ha 
S6- S80 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2023

mailto:badsarass4@uniraj.ac.in;%20badsarass4@gmail.com


S2 

 

General Procedure for Cyclic Voltammetry (CV): 

Cyclic voltammetry was performed in a three electrode cell at room temperature. The working 

electrode was a glassy electrode and the counter electrode was a platinum electrode. The 

reference was an Ag/AgCl electrode submerged in 3M KCl solution, and separated from the 

reaction by a salt bridge.  

Cyclic Voltammograms graph for KI  

 

Figure S1. Cyclic voltammograms of reactants and mixture in 0.1 M n-Bu4NPF6 in CH3CN 

using a glassy carbon disk electrode, Pt electrode as counter electrode and Ag/AgCl as reference 

electrode, at a 200 mVS-1. Cyclic voltammograms of salt and salt with KI at a 200 mVS-1 (graph 

A): n-Bu4NPF6 (0.1 M); (curve salt+KI): n-Bu4NPF6 (0.1 M), KI (10 mM).  

Cyclic Voltammograms graph of 2a 
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Figure S2. Cyclic voltammograms of 2a in 0.1 M n-Bu4NPF6 in CH3CN using a glassy carbon 

disk electrode, Pt electrode as counter electrode and Ag/AgCl as reference electrode, at a 200 

mVS-1; (graph B and graph C): 2a (5 mM), n-Bu4NPF6 (0.1 M) and KI (10 mM) in acetonitrile 

solvent.  

Cyclic Voltammograms graph for 1a 

 

Figure S3. Cyclic voltammograms of 1a in 0.1 M n-Bu4NPF6 in CH3CN using a glassy carbon 

disk electrode, Pt electrode as counter electrode and Ag/AgCl as reference electrode, at a 200 

mVS-1; (graph D): 1a (5 mM), n-Bu4NPF6 (0.1 M) in acetonitrile solvent.  
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Cyclic Voltammograms graph for 6a 

 

Figure S4. Cyclic voltammograms of 6a in 0.1 M n-Bu4NPF6 in CH3CN using a glassy carbon 

disk electrode, Pt electrode as counter electrode and Ag/AgCl as reference electrode, at a 200 

mVS-1; (graph E): 6a (5 mM), n-Bu4NPF6 (0.1 M) in acetonitrile solvent.  

Cyclic Voltammograms graph for 1a+2a  

 

Figure S5. Cyclic voltammograms of reactants and mixture in 0.1 M n-Bu4NPF6 in CH3CN 

using a glassy carbon disk electrode, Pt electrode as counter electrode and Ag/AgCl as reference 

electrode, at a 200 mVS-1; (graph F): 1a (5 mM) + 2a (5 mM)+ n-Bu4NPF6 (0.1 M), KI (10 mM) 

in acetonitrile solvent.  
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Cyclic Voltammograms graph for 6a+2a  

 

Figure S6. Cyclic voltammograms of reactants and mixture in 0.1 M n-Bu4NPF6 in CH3CN 

using a glassy carbon disk electrode, Pt electrode as counter electrode and Ag/AgCl as reference 

electrode, at a 200 mVS-1; (graph F): 6a (5 mM) + 2a (5 mM)+ n-Bu4NPF6 (0.1 M), KI (10 mM) 

in acetonitrile solvent.  
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1H NMR spectrum of 3aa (400 MHz, CDCl3)  

  

3aa 
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13C{H} NMR spectrum of 3aa (100 MHz, CDCl3) 

 

 
 

3aa 
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1H NMR spectrum of 3ab (400 MHz, CDCl3) 

 

 
 

3ab 
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13C{H} NMR spectrum of 3ab (100 MHz, CDCl3) 

 
 

3ab 
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1H NMR spectrum of 3ac (400 MHz, CDCl3) 

 
 

3ac 
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13C{H} NMR spectrum of 3ac (100 MHz, CDCl3) 

 

3ac 
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1H NMR spectrum of 3ad (400 MHz, CDCl3) 

 
 

3ad 
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13C{H} NMR spectrum of 3ad (100 MHz, CDCl3) 

 
 

3ad 
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1H NMR spectrum of 3ae (400 MHz, CDCl3) 

 
 

3ae 
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13C{H} NMR spectrum of 3ae (100 MHz, CDCl3) 

 
 

3ae 
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1H NMR spectrum of 3af (400 MHz, CDCl3) 

 
 

3af 
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13C{H} NMR spectrum of 3af (100 MHz, CDCl3) 

 
 

3af 
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1H NMR spectrum of 3ag (400 MHz, CDCl3) 

 
 

3ag 
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13C{H} NMR spectrum of 3ag (100 MHz, CDCl3) 

 
 

3ag 
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1H NMR spectrum of 3ba (400 MHz, CDCl3) 

 
 

3ba 
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13C{H} NMR spectrum of 3ba (100 MHz, CDCl3) 

 
 

3ba 
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1H NMR spectrum of 3bc (400 MHz, CDCl3) 

 
 

3bc 
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13C{H} NMR spectrum of 3bc (100 MHz, CDCl3) 

 

 

3bc 
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1H NMR spectrum of 3bd (400 MHz, CDCl3) 

 

3bd 
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13C{H} NMR spectrum of 3bd (100 MHz, CDCl3) 

 

 

3bd 
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1H NMR spectrum of 3be (400 MHz, CDCl3) 

 
 

3be 
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13C{H} NMR spectrum of 3be (100 MHz, CDCl3) 

 

 

3be 
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1H NMR spectrum of 3bf (400 MHz, CDCl3) 

 
 

3bf 
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13C{H} NMR spectrum of 3bf (100 MHz, CDCl3) 

 
 

3bf 
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1H NMR spectrum of 3bg (400 MHz, CDCl3) 

 
 

3bg 
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13C{H} NMR spectrum of 3bg (100 MHz, CDCl3) 

 
 

3bg 
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1H NMR spectrum of 3bh (400 MHz, CDCl3) 

 
 

3bh 
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13C{H} NMR spectrum of 3bh (100 MHz, CDCl3) 

 
 

3bh 
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1H NMR spectrum of 5aa (400 MHz, CDCl3) 

 
 

5aa 
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13C{H} NMR spectrum of 5aa (100 MHz, CDCl3) 

 
 

5aa 
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1H NMR spectrum of 5ab (400 MHz, CDCl3) 

 
 

5ab 
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13C{H} NMR spectrum of 5ab (100 MHz, CDCl3) 

 
 

5ab 
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1H NMR spectrum of 5ac (400 MHz, CDCl3) 

 
 

5ac 
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13C{H} NMR spectrum of 5ac (100 MHz, CDCl3) 

 
 

5ac 
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1H NMR spectrum of 5ad (400 MHz, CDCl3) 

 
 

5ad 
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13C{H} NMR spectrum of 5ad (100 MHz, CDCl3) 

 
 

5ad 
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1H NMR spectrum of 5ae (400 MHz, CDCl3) 

 
 

5ae 
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13C{H} NMR spectrum of 5ae (100 MHz, CDCl3) 

 
 

5ae 
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1H NMR spectrum of 7aa’ (400 MHz, CDCl3)  

 

 

7aa’ 
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13C{H} NMR spectrum of 7aa’ (100 MHz, CDCl3) 

 
 

7aa’
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1H NMR spectrum of 7aa (400 MHz, CDCl3)  

 
 

7aa 



S47 

 

13C{H} NMR spectrum of 7aa (100 MHz, CDCl3) 

 
 

7aa 
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1H NMR spectrum of 7ab (400 MHz, CDCl3)  

 

 

7ab 
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13C{H} NMR spectrum of 7ab (100 MHz, CDCl3) 

 
 

7ab 
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1H NMR spectrum of 7ba (400 MHz, CDCl3)  

 
 

7ba 
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13C{H} NMR spectrum of 7ba (100 MHz, CDCl3) 

 
 

7ba 



S52 

 

1H NMR spectrum of 7bg (400 MHz, CDCl3)  

 
 

7bg 
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13C{H} NMR spectrum of 7bg (100 MHz, CDCl3) 

 
 

7bg 
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1H NMR spectrum of 7cf (400 MHz, CDCl3)  

 
 

7cf 
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13C{H} NMR spectrum of 7cf (100 MHz, CDCl3) 
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1H NMR spectrum of 7dd (400 MHz, CDCl3)  

 
 

7dd 
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13C{H} NMR spectrum of 7dd (100 MHz, CDCl3) 
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1H NMR spectrum of 7ea (400 MHz, CDCl3)  

 
 

7ea 
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13C{H} NMR spectrum of 7ea (100 MHz, CDCl3) 

 
 

7ea 
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19F NMR spectrum of 7ea (376 MHz, CDCl3)  

 
 

7ea 
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1H NMR spectrum of 7fa (400 MHz, CDCl3)  

 
 

7fa 
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13C{H} NMR spectrum of 7fa (100 MHz, CDCl3) 

 

 

7fa 
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1H NMR spectrum of 7fb (400 MHz, CDCl3)  

 

7fb 
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13C{H} NMR spectrum of 7fb (100 MHz, CDCl3) 
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1H NMR spectrum of 7gb (400 MHz, CDCl3)  

 
 

7gb 
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13C{H} NMR spectrum of 7gb (100 MHz, CDCl3) 

 
 

7gb 
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1H NMR spectrum of 7hb (400 MHz, CDCl3)  

 
 

7hb 
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13C{H} NMR spectrum of 7hb (100 MHz, CDCl3) 

 
 

7hb 
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1H NMR spectrum of 7ia (400 MHz, CDCl3)  

 
 

7ia 
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13C{H} NMR spectrum of 7ia (100 MHz, CDCl3) 

 
 

7ia 
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1H NMR spectrum of 8aa (400 MHz, CDCl3)  

 

 

8aa 
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13C{H} NMR spectrum of 7ia (100 MHz, CDCl3) 

 
 

8aa 
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1H NMR spectrum of 8ae (400 MHz, CDCl3)  

 
 

8ae 
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13C{H} NMR spectrum of 8ae (100 MHz, CDCl3) 

 

 

8ae 
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1H NMR spectrum of 8cd (400 MHz, CDCl3) 

 
 

8cd 
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13C{H} NMR spectrum of 8cd (100 MHz, CDCl3) 

 
 

8cd 
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1H NMR spectrum of 8fa (400 MHz, CDCl3)  

 

8fa 
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13C{H} NMR spectrum of 8fa (100 MHz, CDCl3) 

 

8fa 
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1H NMR spectrum of 8ha (400 MHz, CDCl3) 

 

8ha 
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13C{H} NMR spectrum of 8ha (100 MHz, CDCl3) 

 

8ha 


