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Ethyl trans-2′-[(3-formyl-1H-indol-1-yl)methyl]cyclopropanecarboxylate (4a). 

1H NMR, 400 MHz, CDCl3 

 

 

 

 

 

 

   

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 
 

S5 
 

Ethyl trans-2′-[(3-formyl-1H-indol-1-yl)methyl]cyclopropanecarboxylate (4a). 

13C NMR, 100 MHz, CDCl3 
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Ethyl trans-2′-(1H-benzimidazol-1-ylmethyl)cyclopropanecarboxylate (4b).  

1H NMR, 400 MHz, CDCl3 
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Ethyl trans-2′-(1H-benzimidazol-1-ylmethyl)cyclopropanecarboxylate (4b).  

13C NMR, 100 MHz, CDCl3 
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Ethyl cis-2′-[2-(3-formyl-1H-indol-1-yl)ethyl]cyclopropanecarboxylate (4e). 

1H NMR, 400 MHz, CDCl3 
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Ethyl cis-2′-[2-(3-formyl-1H-indol-1-yl)ethyl]cyclopropanecarboxylate (4e).  

13C NMR, 100 MHz, CDCl3 
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Ethyl cis-2′-[2-(1H-benzimidazol-1-yl)ethyl]cyclopropanecarboxylate (4f).  

1H NMR, 400 MHz, CDCl3 
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Ethyl cis-2′-[2-(1H-benzimidazol-1-yl)ethyl]cyclopropanecarboxylate (4f). 

13C NMR, 100 MHz, CDCl3 
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Ethy trans-2′-[2-(5,6-dimethyl-1H-benzimidazol-1-yl)ethyl]cyclopropanecarboxylate (4h).  

1H NMR, 400 MHz, CDCl3 
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Ethyl trans-2′-[2-(5,6-dimethyl-1H-benzimidazol-1-yl)ethyl]cyclopropanecarboxylate (4h).   

13C NMR, 100 MHz, CDCl3 
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Ethyl trans-2′-[2-(4,7-dimethoxy-1H-benzimidazol-1-yl)ethyl]cyclopropanecarboxylate (4i).  

1H NMR, 400 MHz, CDCl3 
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Ethyl trans-2′-[2-(4,7-dimethoxy-1H-benzimidazol-1-yl)ethyl]cyclopropanecarboxylate (4i). 

13C NMR, 100 MHz, CDCl3 
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Ethyl cis-2′-[3-(1H-benzimidazol-1-yl)propyl]cyclopropanecarboxylate(4j). 

1H NMR, 400 MHz, CDCl3 
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Ethyl cis-2′-[3-(1H-benzimidazol-1-yl)propyl]cyclopropanecarboxylate(4j). 

13C NMR, 100 MHz, CDCl3 
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Ethyl trans-2′-[(3-cyano-1H-indol-1-yl)methyl]cyclopropanecarboxylate (4c). 

1H NMR, 400 MHz, CDCl3 
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Ethyl trans-2′-[(3-cyano-1H-indol-1-yl)methyl]cyclopropanecarboxylate (4c). 

13C NMR, 100 MHz, CDCl3 
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Ethyl trans-2′-[2-(3-cyano-1H-indol-1-yl)ethyl]cyclopropanecarboxylate (4g). 

1H NMR, 400 MHz, CDCl3 
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Ethyl trans-2′-[2-(3-cyano-1H-indol-1-yl)ethyl]cyclopropanecarboxylate (4g). 

13C NMR, 100 MHz, CDCl3 
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Ethyl trans-2′-[3-(3-cyano-1H-indol-1-yl)propyl]cyclopropanecarboxylate (4k).  

1H NMR, 400 MHz, CDCl3 
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Ethyl trans-2′-[3-(3-cyano-1H-indol-1-yl)propyl]cyclopropanecarboxylate (4k).  

13C NMR, 100 MHz, CDCl3 
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Ethyl trans-2'-[2-(1H-indol-1-yl)ethyl]cyclopropanecarboxylate (4d). 

1H NMR, 400 MHz, CDCl3 
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Ethyl trans-2'-[2-(1H-indol-1-yl)ethyl]cyclopropanecarboxylate (4d). 

13C NMR, 100 MHz, CDCl3 
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2′-[(3-Formyl-1H-indol-1-yl)methyl]-trans-cyclopropanecarboxylic acid (1a). 

1H NMR, 400 MHz, DMSO–d6 
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2′-[(3-Formyl-1H-indol-1-yl)methyl]-trans-cyclopropanecarboxylic acid (1a). 

13C NMR, 100 MHz, DMSO–d6 
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2′-(1H-benzimidazol-1-ylmethyl)-trans-cyclopropanecarboxylic acid (1b).  

1H NMR, 400 MHz, DMSO–d6 
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2′-(1H-benzimidazol-1-ylmethyl)-trans-cyclopropanecarboxylic acid (1b).  

13C NMR, 100 MHz, DMSO–d6 
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2′-[(3-Cyano-1H-indol-1-yl)methyl]-trans-cyclopropanecarboxylic acid (1c). 

1H NMR, 400 MHz, MeOH–d4 

 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 
 

S31 
 

2′-[(3-Cyano-1H-indol-1-yl)methyl]-trans-cyclopropanecarboxylic acid (1c). 

13C NMR, 100 MHz, MeOH–d4 
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2'-[2-(1H-indol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1d).  

1H NMR, 400 MHz, MeOH–d4 
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2'-[2-(1H-indol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1d).  

13C NMR, 100 MHz, MeOH–d4 
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2′-[2-(3-Formyl-1H-indol-1-yl)ethyl]-cis-cyclopropanecarboxylic acid (1e). 

1H NMR, 400 MHz, CDCl3 
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2′-[2-(3-Formyl-1H-indol-1-yl)ethyl]-cis-cyclopropanecarboxylic acid (1e). 

13C NMR, 100 MHz, CDCl3 
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2′-[2-(1H-benzimidazol-1-yl)ethyl]-cis-cyclopropanecarboxylic acid (1f).  

1H NMR, 400 MHz, DMSO–d6 
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2′-[2-(1H-benzimidazol-1-yl)ethyl]-cis-cyclopropanecarboxylic acid (1f).  

13C NMR, 100 MHz, DMSO–d6 
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2′-[2-(3-cyano-1H-indol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1g). 

1H NMR, 400 MHz, MeOH–d4 
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2′-[2-(3-cyano-1H-indol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1g). 

13C NMR, 100 MHz, MeOH–d4 
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2′-[2-(5,6-Dimethyl-1H-benzimidazol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid  (1h). 

1H NMR, 400 MHz, DMSO–d6 
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2′-[2-(5,6-Dimethyl-1H-benzimidazol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid  (1h).  

13C NMR, 100 MHz, DMSO–d6 
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2′-[2-(4,7-Dimethoxy-1H-benzimidazol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1i).  

1H NMR, 400 MHz, DMSO–d6 
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2′-[2-(4,7-Dimethoxy-1H-benzimidazol-1-yl)ethyl]-trans-cyclopropanecarboxylic acid (1i).  

13C NMR, 100 MHz, DMSO–d6 
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2′-[3-(1H-benzimidazol-1-yl)propyl]-cis-cyclopropanecarboxylic acid (1j).  

1H NMR, 400 MHz, MeOH–d4 
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2′-[3-(1H-benzimidazol-1-yl)propyl]-cis-cyclopropanecarboxylic acid (1j).  

13C NMR, 100 MHz, MeOH–d4 
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2′-[3-(3-Cyano-1H-indol-1-yl)propyl]-trans-cyclopropanecarboxylic acid (1k).  

1H NMR, 400 MHz, MeOH–d4 
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2′-[3-(3-Cyano-1H-indol-1-yl)propyl]-trans-cyclopropanecarboxylic acid (1k).  

13C NMR, 100 MHz, MeOH–d4 
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1,1a,2,8b-Tetrahydrocyclopropa[3,4]pyrrolo[1,2-a]indole-8-carbaldehyde (2a). 

1H NMR, 400 MHz, CDCl3 
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1,1a,2,8b-Tetrahydrocyclopropa[3,4]pyrrolo[1,2-a]indole-8-carbaldehyde (2a). 

13C NMR, 100 MHz, CDCl3 
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1-(Cyclopropylmethyl)-1H-indole-3-carbaldehyde (3a). 

1H NMR, 400 MHz, CDCl3 
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1-(Cyclopropylmethyl)-1H-indole-3-carbaldehyde (3a). 

13C NMR, 100 MHz, CDCl3 
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1,1a,8,8a-Tetrahydrocyclopropa[3,4]pyrrolo[1,2-a]benzimidazole (2b). 

1H NMR, 400 MHz, CDCl3 
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1,1a,8,8a-Tetrahydrocyclopropa[3,4]pyrrolo[1,2-a]benzimidazole (2b). 

13C NMR, 100 MHz, CDCl3 
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1-(Cyclopropylmethyl)-1H-benzimidazole (3b). 

1H NMR, 400 MHz, CDCl3 
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1-(Cyclopropylmethyl)-1H-benzimidazole (3b). 

13C NMR, 100 MHz, CDCl3 
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1,1a,2,8b-Tetrahydrocyclopropa[3,4]pyrrolo[1,2-a]indole-8-carbonitrile (2c).  

1H NMR, 400 MHz, CDCl3 
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1,1a,2,8b-Tetrahydrocyclopropa[3,4]pyrrolo[1,2-a]indole-8-carbonitrile (2c).  

13C NMR, 100 MHz, CDCl3 
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1-(2-Cyclopropylethyl)-1H-indole (3d). 

1H NMR, 400 MHz, CDCl3 
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1-(2-Cyclopropylethyl)-1H-indole (3d). 

13C NMR, 100 MHz, CDCl3 
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]indole-9-carbaldehyde (2e).    

1H NMR, 400 MHz, CDCl3 
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]indole-9-carbaldehyde (2e).    

13C NMR, 100 MHz, CDCl3 
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]benzimidazole (2f). 

1H NMR, 400 MHz, MeOH–d4 
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]benzimidazole (2f). 

13C NMR, 100 MHz, MeOH–d4 
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]indole-9-carbonitrile (2g). 

1H NMR, 400 MHz, CDCl3 
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1a,2,3,9b-Tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]indole-9-carbonitrile (2g). 

13C NMR, 100 MHz, CDCl3 
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6,7-Dimethyl-1a,2,3,9b-tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]benzimidazole (2h). 

1H NMR, 400 MHz, CDCl3 
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6,7-Dimethyl-1a,2,3,9b-tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]benzimidazole (2h). 

13C NMR, 100 MHz, CDCl3 
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5,8-Dimethoxy-1a,2,3,9b-tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]benzimidazole (2i). 

1H NMR, 400 MHz, CDCl3 
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5,8-Dimethoxy-1a,2,3,9b-tetrahydro-1H-cyclopropa[3,4]pyrido[1,2-a]benzimidazole (2i). 

13C NMR, 100 MHz, CDCl3 
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1,1a,2,3,4,10b-Hexahydrocyclopropa[3,4]azepino[1,2-a]benzimidazole (2j).  

1H NMR, 400 MHz, CDCl3 

 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 
 

S71 
 

1,1a,2,3,4,10b-Hexahydrocyclopropa[3,4]azepino[1,2-a]benzimidazole (2j).  

13C NMR, 100 MHz, CDCl3 
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1-(3-Cyclopropylpropyl)-1H-benzimidazole (3j). 

1H NMR, 400 MHz, CDCl3 
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1-(3-Cyclopropylpropyl)-1H-benzimidazole (3j). 

13C NMR, 100 MHz, CDCl3 
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1,1a,2,3,4,10b-Hexahydrocyclopropa[3,4]azepino[1,2-a]indole-10-carbonitrile (2k).  

1H NMR, 400 MHz, CDCl3 
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1,1a,2,3,4,10b-Hexahydrocyclopropa[3,4]azepino[1,2-a]indole-10-carbonitrile (2k).  

13C NMR, 100 MHz, CDCl3 
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1-(3-Cyclopropylpropyl)-1H-indole-3-carbonitrile (3k). 

1H NMR, 400 MHz, CDCl3 
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S77 
 

1-(3-Cyclopropylpropyl)-1H-indole-3-carbonitrile (3k). 

13C NMR, 100 MHz, CDCl3 
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S78 
 

Methyl 4-(1H-benzimidazol-1-yl)butanoate (5a). 

1H NMR, 400 MHz, CDCl3 
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Methyl 4-(1H-benzimidazol-1-yl)butanoate (5a). 

13C NMR, 100 MHz, CDCl3 
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S80 
 

 

Methyl 4-(3-cyano-1H-indol-1-yl)butanoate (5b). 

1H NMR, 400 MHz, CDCl3 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 
 

S81 
 

 

Methyl 4-(3-cyano-1H-indol-1-yl)butanoate (5b). 

13C NMR, 100 MHz, CDCl3 
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Methyl 5-(3-formyl-1H-indol-1-yl)pentanoate (5c). 

1H NMR, 400 MHz, CDCl3 
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S83 
 

 

Methyl 5-(3-formyl-1H-indol-1-yl)pentanoate (5c). 

13C NMR, 100 MHz, CDCl3 
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Methyl 5-(1H-benzimidazol-1-yl)pentanoate (5d). 

1H NMR, 400 MHz, CDCl3 
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Methyl 5-(1H-benzimidazol-1-yl)pentanoate (5d). 

13C NMR, 100 MHz, CDCl3 
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Methyl 5-(3-cyano-1H-indol-1-yl)pentanoate (5e). 

1H NMR, 400 MHz, CDCl3 
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Methyl 5-(3-cyano-1H-indol-1-yl)pentanoate (5e). 

13C NMR, 100 MHz, CDCl3 
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Methyl 6-(1H-benzimidazol-1-yl)hexanoate (5f). 

1H NMR, 400 MHz, CDCl3 
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Methyl 6-(1H-benzimidazol-1-yl)hexanoate (5f). 

13C NMR, 100 MHz, CDCl3 
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Methyl 6-(3-cyano-1H-indol-1-yl)hexanoate (5g). 

1H NMR, 400 MHz, CDCl3 
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Methyl 6-(3-cyano-1H-indol-1-yl)hexanoate (5g). 

13C NMR, 100 MHz, CDCl3 
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S92 
 

4-(1H-benzimidazol-1-yl)butanoic acid (6a). 

1H NMR, 400 MHz, MeOH–d4 
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4-(1H-benzimidazol-1-yl)butanoic acid (6a). 

13C NMR, 100 MHz, MeOH–d4 
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S94 
 

4-(3-Cyano-1H-indol-1-yl)butanoic acid (6b). 

1H NMR, 400 MHz, CDCl3 
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S95 
 

4-(3-Cyano-1H-indol-1-yl)butanoic acid (6b). 

13C NMR, 100 MHz, CDCl3 
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5-(3-Formyl-1H-indol-1-yl)pentanoic acid (6c). 

1H NMR, 400 MHz, MeOH–d4 
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5-(3-Formyl-1H-indol-1-yl)pentanoic acid (6c). 

13C NMR, 100 MHz, MeOH–d4 
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5-(1H-benzimidazol-1-yl)pentanoic acid  (6d). 

1H NMR, 400 MHz, MeOH–d4 
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5-(1H-benzimidazol-1-yl)pentanoic acid  (6d). 

13C NMR, 100 MHz, MeOH–d4 
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5-(3-Cyano-1H-indol-1-yl)pentanoic acid (6e). 

1H NMR, 400 MHz, MeOH–d4 
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5-(3-Cyano-1H-indol-1-yl)pentanoic acid (6e). 

13C NMR, 100 MHz, MeOH–d4 
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6-(1H-benzimidazol-1-yl)hexanoic acid (6f). 

1H NMR, 400 MHz, MeOH–d4 
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6-(1H-benzimidazol-1-yl)hexanoic acid (6f). 

13C NMR, 100 MHz, MeOH–d4 
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6-(3-Cyano-1H-indol-1-yl)hexanoic acid (6g). 

1H NMR, 400 MHz, MeOH–d4 
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6-(3-Cyano-1H-indol-1-yl)hexanoic acid (6g). 

13C NMR, 100 MHz, MeOH–d4 
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2,3-Dihydro-1H-pyrrolo[1,2-a]benzimidazole (7a). 

1H NMR, 400 MHz, CDCl3 
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2,3-Dihydro-1H-pyrrolo[1,2-a]benzimidazole (7a). 

13C NMR, 100 MHz, CDCl3 
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1-Propyl-1H-benzimidazole (8a). 

1H NMR, 400 MHz, CDCl3 
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1-Propyl-1H-benzimidazole (8a). 

13C NMR, 100 MHz, CDCl3 
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2,3-Dihydro-1H-pyrrolo[1,2-a]indole-9-carbonitrile (7b). 

1H NMR, 400 MHz, CDCl3 
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2,3-Dihydro-1H-pyrrolo[1,2-a]indole-9-carbonitrile (7b). 

13C NMR, 100 MHz, CDCl3 
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6,7,8,9-Tetrahydropyrido[1,2-a]indole-10-carbaldehyde (7c). 

1H NMR, 400 MHz, CDCl3 
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6,7,8,9-Tetrahydropyrido[1,2-a]indole-10-carbaldehyde (7c). 

13C NMR, 100 MHz, CDCl3 
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1,2,3,4-Tetrahydropyrido[1,2-a]benzimidazole (7d). 

1H NMR, 400 MHz, CDCl3 
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1,2,3,4-Tetrahydropyrido[1,2-a]benzimidazole (7d). 

13C NMR, 100 MHz, CDCl3 
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6,7,8,9-Tetrahydropyrido[1,2-a]indole-10-carbonitrile (7e). 

1H NMR, 400 MHz, CDCl3 
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6,7,8,9-Tetrahydropyrido[1,2-a]indole-10-carbonitrile (7e). 

13C NMR, 100 MHz, CDCl3 
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7,8,9,10-Tetrahydro-6H-azepino[1,2-a]benzimidazole (7f). 

1H NMR, 400 MHz, CDCl3 
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7,8,9,10-Tetrahydro-6H-azepino[1,2-a]benzimidazole (7f). 

13C NMR, 100 MHz, CDCl3 
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1-Pentyl-1H-benzimidazole (8f). 

1H NMR, 400 MHz, CDCl3 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 
 

S121 
 

1-Pentyl-1H-benzimidazole (8f). 

13C NMR, 100 MHz, CDCl3 
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S122 
 

7,8,9,10-Tetrahydro-6H-azepino[1,2-a]indole-11-carbonitrile (7g). 

1H NMR, 400 MHz, CDCl3 
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7,8,9,10-Tetrahydro-6H-azepino[1,2-a]indole-11-carbonitrile (7g). 

13C NMR, 100 MHz, CDCl3 
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1-pentyl-1H-indole-3-carbonitrile (8g). 

1H NMR, 400 MHz, CDCl3 
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1-pentyl-1H-indole-3-carbonitrile (8g). 

13C NMR, 100 MHz, CDCl3 
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