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1. 1H NMR and 13C NMR of starting materials  

1.1 2-allyl-4,9-dihydro-3H-pyrido[3,4-b]indol-2-ium bromide S1 

1.2 Tert-butyl 2-allyl-1-vinyl-3,4-dihydro-1H-pyrido[3,4-b]indole-9(2H)-carboxylate, 1b S3 

1.3 2-allyl-1-vinyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole, 1c S5 

1.4 11-tosyl-6,11-dihydro-5H-indolizino[8,7-b]índole, 11 S7 

2. 1H NMR and 13C NMR of compounds 2, 3, 4, 5 and 7. 2D spectra for 4a and 7  

2.1 Dimethyl (4E,7E)-3-allyl-9-(4-(tert-butoxycarbonyl)-2,3,6,9-tetrahydro-1H-
azecino[5,4-b]indole-4,5-dicarboxylate, 2b 

S8 

2.2 Dimethyl (4E,7E)-3-allyl-2,3,6,9-tetrahydro-1H-azecino[5,4-b]indole-4,5-
dicarboxylate, 2c 

S10 

2.3 Dimethyl (2Z)-1�-allyl-1-(4-( tert-butoxycarbonyl))-2-allylidene-1,2,5’,6’-tetrahydro-
1’H-spiro[indole-3,4’-pyridine]-2’,3’-dicarboxylate, 3b 

S12 

2.4 Trimethyl (6E,10E)-3-allyl-4-methoxy-5-oxo-12-tosyl-1,2,3,4,5,8,9,12-
octahydroazacyclotridecino[5,4-b]indole-6,7,8-tricarboxylate, 4a 

S14 

2.5 Trimethyl (6E,10E)-3-allyl-12-(4-(tert-butoxycarbonyl)-4-methoxy-5-oxo-
1,2,3,4,5,8,9,12-octahydroazacyclotridecino[5,4-b]indole-6,7,8-tricarboxylate, 4b 

S20 

2.6 Dimethyl 2-(9-tosyl-1-vinyl-1,3,4,9-tetrahydro-2H-b-carbolin-2-yl)but-2-enedioate, 
5a 

S22 

2.7. Dimethyl 2-(allyl(2-(2-((E)-5-methoxy-5-oxopent-1-enyl)-1-tosyl-1H-indol-3-
yl)ethyl)amino)maleate, 7 

S24 

3. 1H NMR and 13C NMR of compounds 9 and 10  

3.1 Dimethyl (9E,11Z)-8-tosyl-8,14-diazatetracyclo[12,2,2,01,9,02,7] octadeca-
2,4,6,9,11,15-hexaen-15,16-dicarboxylate, 9a 

S30 

3.2 Diethyl (9E,11Z)-8-tosyl-8,14-diazatetracyclo-[12,2,2,01,9,02,7]octadeca-
2,4,6,9,11,15-hexaen-15,16-dicarboxylate, 9b 

S32 

3.3 Di-tert-butyl (9E,11Z)-8-tosyl-8,14-diazatetracyclo-[12,2,2,01,9,02,7]octadeca-
2,4,6,9,11,15-hexaen-15,16-dicarboxylate, 9c 

S34 

3.4 Tetramethyl (2S*,2bS*,9bS*,11aS*,11bR*)-9-tosyl-1,2,2a,3,4,9,11a,11b-octahydro-
2b,9-diazadicyclobuta[a,c]indeno[2,3-e]indene-2,2a,10,11-tetracarboxylate, 10a 

S36 

3.5 ORTEP drawing for 10a S38 

3.6 Tetraethyl (2S*,2bS*,9bS*,11aS*,11bR*)-9-tosyl-1,2,2a,3,4,9,11a,11b-octahydro-
2b,9-diazadicyclobuta[a,c]indeno[2,3-e]indene-2,2a,10,11-tetracarboxylate, 10b 

S39 

3.7 Tetra-di-tert-butyl (2S*,2bS*,9bS*,11aS*,11bR*)-9-tosyl-1,2,2a,3,4,9,11a,11b-
octahydro-2b,9-diazadicyclobuta[a,c]indeno[2,3-e]indene-2,2a,10,11-
tetracarboxylate, 10c 

S40 

4. 1H NMR and 13C NMR of compounds Z-12 and E-12  
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4.1 Methyl (2Z)-2-[11-(tosyl)-6,11-dihydro-5H-indolizino[8,7-b]indol-3-yl]-but-2-
enedioate, Z-12 

S43 

4.2 Methyl (2E)-2-[11-(tosyl)-6,11-dihydro-5H-indolizino[8,7-b]indol-3-yl]-but-2-
enedioate, E-12 

S45 

5. 1H NMR and 13C NMR of compound 13  

5.1  4-(1,2-Bis-ethoxycarbonyl-vinyl)-11-(toluene-4-sulfonyl)-5,6,11,11b-tetrahydro-3H-
indolizino[8,7-b]indol-4-ium; chloride, 13 

S47 
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13C-NMR spectrum for 4a processed with an exponential window function LB =5 
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COSY spectrum for 4a. 
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HMQC Spectrum for 4a. 
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HMBC Spectrum for 4a. 
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13C-NMR spectrum for 7 processed with an exponential window function LB =5 
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COSY spectrum for 7 
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HMQC spectrum for 7. 
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HMBC Spectrum for 7. 
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