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X-ray crystallographic studies 

 

Figure S1. ORTEP drawing of compound 5e drawn at 50% probability level 

 The structure of 5e was solved by the direct methods using SIR-92 and refined by 

full-matrix least-squares refinement techniques on F2 using SHELXL97.2 The 

hydrogen atoms were placed into the calculated positions and included in the last 

cycles of the refinement. All calculations were done using Wingx software package. 3 

CCDC numbers of 5e is 1518194.  
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Table 1.  Crystal data and structure refinement for 5e    

Empirical formula  C28H25I N2 

Formula weight  516.40 

Temperature  293(2) K 

Wavelength  0.71073 Å 

Crystal system  Triclinic 

Space group  P -1 

Unit cell dimensions a = 9.6023(3) Å α = 118.262(4)° 

 b = 11.8204(4) Å β = 99.616(3)° 

 c = 12.0014(6) Å γ  = 94.267(3)° 

Volume 1164.32(9) Å3 

Z 2 

Density (calculated) 1.473 Mg/m3 

Absorption coefficient 1.393 mm-1 

F(000) 520 

Crystal size 0.230 x 0.220 x 0.180 mm3 

Theta range for data collection 3.204 to 24.998°. 

Index ranges -11 ≤ h ≤ 11, -14 ≤ k ≤ 14, -14 ≤ l ≤ 14 

Reflections collected 13986 

Independent reflections 4098 [R(int) = 0.0298] 

Completeness to theta = 24.998° 99.8 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.776 and 0.735 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4098 / 0 / 284 

Goodness-of-fit on F2 1.032 

Final R indices [I>2σ (I)]a,b R1 = 0.0314, wR2 = 0.0697 

R indices (all data) R1 = 0.0391, wR2 = 0.0728 

Largest diff. peak and hole 0.678 and -0.303 e.Å-3 

 

aR = ∑(║Fo│– │Fc║)/∑│Fo│; bwR = {∑[w(Fo
2 ─ Fc

2)2]/∑[w(Fo
2)2]} 1/2 
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Copies of 1H and 13C NMR 
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1H NMR 

 

2-Chloro-3-(phenylethynyl)quinoxaline (1aa) 
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13C{1H} NMR 

 

 

2-Chloro-3-(phenylethynyl)quinoxaline (1aa) 
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1H NMR 

 
2,3-bis(Phenylethynyl)quinoxaline (1ab) 
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13C{1H} NMR 

 

 
2,3-bis(Phenylethynyl)quinoxaline (1ab) 
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HRMS 

 
2,3-bis(Phenylethynyl)quinoxaline (1ab) 
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1H NMR 

  

2-(p-Tolyl)-3-(m-tolylethynyl)quinoxaline (4b) 
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13C{1H} NMR 

  

2-(p-Tolyl)-3-(m-tolylethynyl)quinoxaline (4b) 
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 HRMS 

  

2-(p-Tolyl)-3-(m-tolylethynyl)quinoxaline (4b) 
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1H NMR 

N

N

Me

Me  

2-(p-Tolyl)-3-(o-tolylethynyl)quinoxaline (4c) 
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 13C{1H} NMR 
 

 
2-(p-Tolyl)-3-(o-tolylethynyl)quinoxaline (4c) 
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HRMS 

 
2-(p-Tolyl)-3-(o-tolylethynyl)quinoxaline (4c) 
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1H NMR 

 

2-((4-Ethylphenyl)ethynyl)-3-(3,4,5-trimethoxyphenyl)quinoxaline (4k) 
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13C{1H} NMR 

 

2-((4-Ethylphenyl)ethynyl)-3-(3,4,5-trimethoxyphenyl)quinoxaline (4k) 
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HRMS  

 

2-((4-Ethylphenyl)ethynyl)-3-(3,4,5-trimethoxyphenyl)quinoxaline (4k) 
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1H NMR 

N

N

C4H9

 

2-(Hex-1-yn-1-yl)-3-phenylquinoxaline (4s) 
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 13C{1H} NMR 

 

2-(Hex-1-yn-1-yl)-3-phenylquinoxaline (4s) 
 
 

 

 
 



S22 

 

1H NMR 

 

6-methyl-2-phenyl-3-(thiophen-3-ylethynyl)quinoxaline (6a)   
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 13C{1H} NMR 

 

6-methyl-2-phenyl-3-(thiophen-3-ylethynyl)quinoxaline (6a)   
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 HRMS 

 

6-methyl-2-phenyl-3-(thiophen-3-ylethynyl)quinoxaline (6a)   
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1H NMR 

 
2-(2,5-Dimethoxyphenyl)-3-((4-methoxyphenyl)ethynyl)-6-methylquinoxaline 

(6c) 
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 13C{1H} NMR 

 
2-(2,5-Dimethoxyphenyl)-3-((4-methoxyphenyl)ethynyl)-6-methylquinoxaline 

(6c) 
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HRMS  

 
2-(2,5-Dimethoxyphenyl)-3-((4-methoxyphenyl)ethynyl)-6-methylquinoxaline 

(6c) 
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1H NMR 

 
3-((4-(tert-Butyl)phenyl)ethynyl)-2-(2,5-dimethoxyphenyl)-6-methylquinoxaline  

(6d) 
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13C{1H} NMR 

 
3-((4-(tert-Butyl)phenyl)ethynyl)-2-(2,5-dimethoxyphenyl)-6-methylquinoxaline  

(6d) 
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HRMS  

 
3-((4-(tert-Butyl)phenyl)ethynyl)-2-(2,5-dimethoxyphenyl)-6-methylquinoxaline 

(6d)  
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1H NMR 

 

 

3-((4-(tert-Butyl)phenyl)ethynyl)-6-methyl-2-(3,4,5-trimethoxyphenyl)quinoxalin
e (6e)  
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13C{1H} NMR 

N

NMe

OMe

OMe

OMe

t
Bu

 

3-((4-(tert-Butyl)phenyl)ethynyl)-6-methyl-2-(3,4,5-trimethoxyphenyl)quinoxalin
e (6e)   
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HRMS  

N

NMe
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3-((4-(tert-Butyl)phenyl)ethynyl)-6-methyl-2-(3,4,5-trimethoxyphenyl)quinoxalin
e (6e)  
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1H NMR 

 

6-Methyl-3-(thiophen-3-ylethynyl)-2-(3,4,5-trimethoxyphenyl)quinoxaline 
(6f)   
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 13C{1H} NMR 

 

6-Methyl-3-(thiophen-3-ylethynyl)-2-(3,4,5-trimethoxyphenyl)quinoxaline 
(6f)   
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 HRMS 

  

6-Methyl-3-(thiophen-3-ylethynyl)-2-(3,4,5-trimethoxyphenyl)quinoxaline 
(6f)   
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1H NMR 

N

N

S
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6-Methyl-3-(phenylethynyl)-2-(thiophen-3-yl)quinoxaline 
(6g)   
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 13C{1H} NMR 

N

N

S

Me

 

6-Methyl-3-(phenylethynyl)-2-(thiophen-3-yl)quinoxaline 
(6g)   
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 HRMS  

 

6-Methyl-3-(phenylethynyl)-2-(thiophen-3-yl)quinoxaline 
(6g)   
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1H NMR 

 

6-Methyl-2-(thiophen-3-yl)-3-(thiophen-3-ylethynyl)quinoxaline (6i) 

 
 

 



S41 

 13C{1H} NMR 

 

6-Methyl-2-(thiophen-3-yl)-3-(thiophen-3-ylethynyl)quinoxaline (6i) 
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 HRMS  

 

6-Methyl-2-(thiophen-3-yl)-3-(thiophen-3-ylethynyl)quinoxaline (6i) 
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1H NMR 

 
 6-Iodo-3-methyl-5-(p-tolyl)benzo[a]phenazine (5a) 
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13C{1H} NMR 

 
 6-Iodo-3-methyl-5-(p-tolyl)benzo[a]phenazine (5a) 
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HRMS 

 

 6-Iodo-3-methyl-5-(p-tolyl)benzo[a]phenazine (5a) 
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1H NMR 

 
6-Iodo-3-methyl-5-(m-tolyl)benzo[a]phenazine (5b) 
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 13C{1H} NMR 

 
6-Iodo-3-methyl-5-(m-tolyl)benzo[a]phenazine (5b) 
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HRMS 

 
6-Iodo-3-methyl-5-(m-tolyl)benzo[a]phenazine (5b) 
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1H NMR  

 

6-Iodo-3-methyl-5-(o-tolyl)benzo[a]phenazine (5c) 
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 13C{1H} NMR 

 

6-Iodo-3-methyl-5-(o-tolyl)benzo[a]phenazine (5c) 
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HRMS 

 

6-Iodo-3-methyl-5-(o-tolyl)benzo[a]phenazine (5c) 
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1H NMR 

  
6-Iodo-3-methyl-5-(thiophen-3-yl)benzo[a]phenazine (5d) 
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 13C{1H} NMR 

 
6-Iodo-3-methyl-5-(thiophen-3-yl)benzo[a]phenazine (5d)  
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HRMS 

 
6-Iodo-3-methyl-5-(thiophen-3-yl)benzo[a]phenazine (5d)  
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1H NMR 

 

5-(4-(tert-Butyl)phenyl)-3-ethyl-6-iodobenzo[a]phenazine (5e) 
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 13C{1H} NMR 
 

 
5-(4-(tert-Butyl)phenyl)-3-ethyl-6-iodobenzo[a]phenazine (5e) 
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HRMS 
 

 
5-(4-(tert-Butyl)phenyl)-3-ethyl-6-iodobenzo[a]phenazine (5e) 
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1H NMR 

 

6-Iodo-2,4-dimethoxy-5-(o-tolyl)benzo[a]phenazine (5f) 
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 13C{1H} NMR 

 

6-Iodo-2,4-dimethoxy-5-(o-tolyl)benzo[a]phenazine (5f) 
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HRMS 

 

6-Iodo-2,4-dimethoxy-5-(o-tolyl)benzo[a]phenazine (5f) 
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1H NMR 

 
5-(4-(tert-Butyl)phenyl)-6-iodo-2,4-dimethoxybenzo[a]phenazine (5g) 
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 13C{1H} NMR 

 
5-(4-(tert-Butyl)phenyl)-6-iodo-2,4-dimethoxybenzo[a]phenazine (5g) 
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HRMS 

 
5-(4-(tert-Butyl)phenyl)-6-iodo-2,4-dimethoxybenzo[a]phenazine (5g) 
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1H NMR 

 

5-Cyclopropyl-6-iodo-2,4-dimethoxybenzo[a]phenazine (5h) 
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 13C{1H} NMR 

 

5-Cyclopropyl-6-iodo-2,4-dimethoxybenzo[a]phenazine (5h) 
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HRMS 

 

5-Cyclopropyl-6-iodo-2,4-dimethoxybenzo[a]phenazine (5h) 
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1H NMR 
 

 
 
 
 

5-Butyl-6-iodo-2,4-dimethoxybenzo[a]phenazine (5i) 
 

 
 

 

N

N C4H9

OMe

OMe

I



S68 

 13C{1H} NMR 

 

5-Butyl-6-iodo-2,4-dimethoxybenzo[a]phenazine (5i) 
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 HRMS 

 

5-Butyl-6-iodo-2,4-dimethoxybenzo[a]phenazine (5i) 
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1H NMR  

N
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6-Iodo-2,3,4-trimethoxy-5-phenylbenzo[a]phenazine (5j) 
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 13C{1H} NMR 

 

6-Iodo-2,3,4-trimethoxy-5-phenylbenzo[a]phenazine (5j) 
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HRMS 

 

6-Iodo-2,3,4-trimethoxy-5-phenylbenzo[a]phenazine (5j) 
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1H NMR 

 

5-(4-Ethylphenyl)-6-iodo-2,3,4-trimethoxybenzo[a]phenazine (5k) 
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13C{1H} NMR   

 
5-(4-Ethylphenyl)-6-iodo-2,3,4-trimethoxybenzo[a]phenazine (5k) 
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HRMS 

 

5-(4-Ethylphenyl)-6-iodo-2,3,4-trimethoxybenzo[a]phenazine (5k) 
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1H NMR 

 

6-Iodo-2,3,4-trimethoxy-5-(4-methoxyphenyl)benzo[a]phenazine (5l) 
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 13C{1H} NMR 

 

6-Iodo-2,3,4-trimethoxy-5-(4-methoxyphenyl)benzo[a]phenazine (5l) 
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HRMS 

 

6-Iodo-2,3,4-trimethoxy-5-(4-methoxyphenyl)benzo[a]phenazine (5l) 
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1H NMR 

 
4-(6-Iodo-2,3,4-trimethoxybenzo[a]phenazin-5-yl)-N,N-dimethylaniline (5m) 
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 13C{1H} NMR 

 
4-(6-Iodo-2,3,4-trimethoxybenzo[a]phenazin-5-yl)-N,N-dimethylaniline (5m) 

 
 

 

 

 

 

 

 



S81 

 HRMS 

 
4-(6-Iodo-2,3,4-trimethoxybenzo[a]phenazin-5-yl)-N,N-dimethylaniline (5m) 
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1H NMR 

 
6-Iodo-2,3,4-trimethoxy-5-(o-tolyl)benzo[a]phenazine (5n) 
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 13C{1H} NMR 

 
6-Iodo-2,3,4-trimethoxy-5-(o-tolyl)benzo[a]phenazine (5n) 
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HRMS 

 
6-Iodo-2,3,4-trimethoxy-5-(o-tolyl)benzo[a]phenazine (5n) 
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1H NMR 

 
5-(2-Fluorophenyl)-6-iodo-2,3,4-trimethoxybenzo[a]phenazine (5o) 
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 13C{1H} NMR 

 
5-(2-Fluorophenyl)-6-iodo-2,3,4-trimethoxybenzo[a]phenazine (5o) 
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 HRMS 

 
5-(2-Fluorophenyl)-6-iodo-2,3,4-trimethoxybenzo[a]phenazine (5o) 

 

 

 



S88 

1H NMR 

 
6-Iodo-2,3,4-trimethoxy-5-(4-(trifluoromethyl)phenyl)benzo[a]phenazine (5p) 
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 13C{1H} NMR 

 
6-Iodo-2,3,4-trimethoxy-5-(4-(trifluoromethyl)phenyl)benzo[a]phenazine (5p) 
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 HRMS 

 
6-Iodo-2,3,4-trimethoxy-5-(4-(trifluoromethyl)phenyl)benzo[a]phenazine (5p) 
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1H NMR  

 

6-Iodo-5-phenylbenzo[a]phenazine (5q)  
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 13C{1H} NMR 

 

6-Iodo-5-phenylbenzo[a]phenazine (5q)  
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HRMS 

 

6-Iodo-5-phenylbenzo[a]phenazine (5q) 
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1HNMR 

 
4-(6-Iodobenzo[a]phenazin-5-yl)-N,N-dimethylaniline (5r) 
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13C{1H} NMR 

 
4-(6-Iodobenzo[a]phenazin-5-yl)-N,N-dimethylaniline (5r) 
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HRMS 

 
4-(6-Iodobenzo[a]phenazin-5-yl)-N,N-dimethylaniline (5r) 
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1H NMR 

 

5-Butyl-6-iodobenzo[a]phenazine (5s) 
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 13C{1H} NMR 

 

5-Butyl-6-iodobenzo[a]phenazine (5s) 
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HRMS 

 

5-Butyl-6-iodobenzo[a]phenazine (5s) 
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1H NMR 

 

4-(4-(tert-Butyl)phenyl)-5-iodothieno[3,2-a]phenazine (5t) 
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 13C{1H} NMR 

 

4-(4-(tert-Butyl)phenyl)-5-iodothieno[3,2-a]phenazine (5t) 
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HRMS 

 

4-(4-(tert-Butyl)phenyl)-5-iodothieno[3,2-a]phenazine (5t) 
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1H NMR 

 

4-(2-Fluorophenyl)-5-iodothieno[3,2-a]phenazine (5u) 
  

 

 

 



S104 

 13C{1H} NMR 

 

4-(2-Fluorophenyl)-5-iodothieno[3,2-a]phenazine (5u) 
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HRMS 

 

4-(2-Fluorophenyl)-5-iodothieno[3,2-a]phenazine (5u) 
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1HNMR  

 

4-Cyclohexyl-5-iodothieno[3,2-a]phenazine (5v) 
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 13C{1H} NMR 

 

4-Cyclohexyl-5-iodothieno[3,2-a]phenazine (5v) 
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HRMS 

 

4-Cyclohexyl-5-iodothieno[3,2-a]phenazine (5v) 
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1H NMR 

 

4-Cyclopropyl-5-iodothieno[3,2-a]phenazine (5w) 
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 13C{1H} NMR 

 

4-Cyclopropyl-5-iodothieno[3,2-a]phenazine (5w) 
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HRMS 

 

4-Cyclopropyl-5-iodothieno[3,2-a]phenazine (5w) 
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1H NMR 

 
6-Bromo-2,3,4-trimethoxy-5-(o-tolyl)benzo[a]phenazine (5x) 
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13C{1H} NMR 

 
6-Bromo-2,3,4-trimethoxy-5-(o-tolyl)benzo[a]phenazine (5x) 
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HRMS 

 
6-Bromo-2,3,4-trimethoxy-5-(o-tolyl)benzo[a]phenazine (5x) 
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1H NMR 
 

 

6-Iodo-9-methyl-5-(thiophen-3-yl)benzo[a]phenazine (7a)   
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 13C{1H} NMR 
 

 

6-Iodo-9-methyl-5-(thiophen-3-yl)benzo[a]phenazine (7a)   
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 HRMS  

 

6-Iodo-9-methyl-5-(thiophen-3-yl)benzo[a]phenazine (7a)   
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1H NMR 

 

5-Cyclopropyl-6-iodo-9-methylbenzo[a]phenazine (7b)  
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 13C{1H} NMR 

 

5-Cyclopropyl-6-iodo-9-methylbenzo[a]phenazine (7b)   
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 HRMS 

 

5-Cyclopropyl-6-iodo-9-methylbenzo[a]phenazine (7b)  
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1H NMR 

 
 

6-iodo-1,4-dimethoxy-5-(4-methoxyphenyl)-9-methylbenzo[a]phenazine (7c) 
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 13C{1H} NMR 

 

 

6-iodo-1,4-dimethoxy-5-(4-methoxyphenyl)-9-methylbenzo[a]phenazine (7c) 
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 HRMS 

 

 

6-iodo-1,4-dimethoxy-5-(4-methoxyphenyl)-9-methylbenzo[a]phenazine (7c) 
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1H NMR 

 

5-(4-(tert-Butyl)phenyl)-6-iodo-1,4-dimethoxy-9-methylbenzo[a]phenazine (7d) 
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 13C{1H} NMR 

 

5-(4-(tert-Butyl)phenyl)-6-iodo-1,4-dimethoxy-9-methylbenzo[a]phenazine (7d) 
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 HRMS 

  

5-(4-(tert-Butyl)phenyl)-6-iodo-1,4-dimethoxy-9-methylbenzo[a]phenazine (7d) 
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1H NMR 

 
5-(4-(tert-Butyl)phenyl)-6-iodo-2,3,4-trimethoxy-9-methylbenzo[a]phenazine (7e)  
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 13C{1H} NMR 

 
5-(4-(tert-Butyl)phenyl)-6-iodo-2,3,4-trimethoxy-9-methylbenzo[a]phenazine (7e)  
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HRMS 

 
5-(4-(tert-Butyl)phenyl)-6-iodo-2,3,4-trimethoxy-9-methylbenzo[a]phenazine (7e)  
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1H NMR 

 

6-Iodo-2,3,4-trimethoxy-9-methyl-5-(thiophen-3-yl)benzo[a]phenazine (7f) 

 

 



S131 

 13C{1H} NMR 

 

6-Iodo-2,3,4-trimethoxy-9-methyl-5-(thiophen-3-yl)benzo[a]phenazine (7f) 
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 HRMS 

 

6-Iodo-2,3,4-trimethoxy-9-methyl-5-(thiophen-3-yl)benzo[a]phenazine (7f) 
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1H NMR 

 

5-Iodo-8-methyl-4-phenylthieno[3,2-a]phenazine (7g)  
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 13C{1H} NMR 

 

5-Iodo-8-methyl-4-phenylthieno[3,2-a]phenazine (7g) 
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HRMS 

 

5-Iodo-8-methyl-4-phenylthieno[3,2-a]phenazine (7g)   
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1H NMR 

 

 

5-Iodo-8-methyl-4-(p-tolyl)thieno[3,2-a]phenazine (7h)  
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 13C{1H} NMR 

 

 

5-Iodo-8-methyl-4-(p-tolyl)thieno[3,2-a]phenazine (7h)    
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HRMS 

 

 

5-Iodo-8-methyl-4-(p-tolyl)thieno[3,2-a]phenazine (7h)    
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1H NMR 

 

5-Iodo-8-methyl-4-(thiophen-3-yl)thieno[3,2-a]phenazine (7i)    
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 13C{1H} NMR 

 

5-Iodo-8-methyl-4-(thiophen-3-yl)thieno[3,2-a]phenazine (7i)      
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HRMS 

 

5-Iodo-8-methyl-4-(thiophen-3-yl)thieno[3,2-a]phenazine (7i)    
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1HNMR 

 
6-((4-Methoxyphenyl)ethynyl)-5-phenylbenzo[a]phenazine (10) 

 

 



S143 

 13C{1H} NMR  

 
6-((4-Methoxyphenyl)ethynyl)-5-phenylbenzo[a]phenazine (10) 
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 HRMS  

 
6-((4-Methoxyphenyl)ethynyl)-5-phenylbenzo[a]phenazine (10) 
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1H NMR 
 

 

5-Phenyl-6-(3,4,5-trimethoxyphenyl)benzo[a]phenazine (11) 
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 13C{1H} NMR 
 

 

5-Phenyl-6-(3,4,5-trimethoxyphenyl)benzo[a]phenazine (11) 
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 HRMS 
 

 

5-Phenyl-6-(3,4,5-trimethoxyphenyl)benzo[a]phenazine (11) 
 

 
 

 

 
 


