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Figure S1. The representation of the Mulliken charges populations calculated for the HTN. 

 

 

 

 

 

 

 



  
 

 

 
 

 

Figure S2. The total electron densities mapped with the potential electrostatic surface of the HTN. 

  



  
 

 

Table S1. Assignment of experimental and theoretical wave numbers (cm-1) of different atomic 

groups of HTN 

 

Experimental 

IR 

Calculated 

frequencies 

Vibrational 

assignments (% PED) 

Experimental 

IR 

Calculated 

frequencies 

Vibrational 

assignments (% PED) 

3436 m, L 

3436 m, L 

3436 m , L 

3436 m, L 

- 

- 

- 

- 

- 

- 

- 

- 

- 

3175 m 

3175 m 

3175 m 

3175 m 

3175 m 

3000 F, L 

3000 F, L 

2680 m 

2680 m 

1756 f 

1756 f 

1756 f 

1756 f 

1756 f 

- 

 

- 

- 

1591 F 

1591 F 

- 

- 

- 

- 

3632 

3555 

3523 

3519 

3387 

3387 

3346 

3293 

3214 

3183 

3164 

3147 

3138 

3121 

3109 

3098 

3147 

3109 

2884 

2857 

2619 

2605 

1777 

1771 

1738 

1707 

1693 

1777 

1663 

1653 

1663 

1551 

1538 

1530 

1526 

1513 

1508 

υNH (99) 

υNH (99) 

υNH (99) 

υNH (99) 

υCH (69) 

υNH (29) 

υCH (98) 

υCH (99) 

υCH (98) 

υCH (98) 

υCH (92) 

υCH (82) 

υNH (82) 

υCH (81) 

υCH (83) 

υCH (97)  

υCH (10) 

υCH (10) 

υNH (89) 

υNH (92) 

υNH (90) 

υNH (89) 

βHNH (64) 

βHNH (53) 

βHNH (66) 

βHNH (44) 

βHNH (63) 

δHNHO (10) 

υCC (49) 

υCC (48) 

βHNC (12) 

υNC (57) 

υNC (57) 

βHCH (69) 

βHCH (77) 

βHCH (71) 

βHCH (81) 

970 m 

970 m 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

905 m 

1030 m 

780 F 

780 F 

780 F 

780 F 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1164 M 

696 F 

696 F 

696 F 

- 

596 f 

596 f 

- 

976 

973 

968 

950 

947 

1496 

928 

928 

1307 

1042 

1012 

1409 

916 

907 

1032 

727 

723 

719 

713 

706 

706 

665 

664 

651 

654 

656 

656 

656 

928 

1189 

644 

640 

639 

624 

543 

538 

493 

υON (85) 

υON (76) 

δHCCC (44) 

υON (83) 

υON (70) 

βNCN (10) 

βCNC (29) 

HCCC (12) 

βHCC (10) 

δHCCC (12) 

δHCNC (14) 

δHCCC (11) 

υNC (10) 

δHNCC (13) 

υNC (12) 

δOOON (95) 

δOOON (98) 

δOOON (97) 

δOOON (96) 

δCCNC (21) 

δHNCC (32) 

δCCNC (53) 

βONO (61) 

υCC (10) 

βONO 60) 

βONO (19) 

βONO (10) 

δCNCN (19) 

δCNCN (10) 

βONO (10) 

βONO (13) 

βONO (71) 

βONO (65) 

υCC (22) 

βNHO (47) 

βNHO (16) 

βCCN (45) 



  
 

 

- 

1464 F 

1464 F 

- 

- 

- 

- 

1380 F, L 

970 m 

- 

- 

- 

- 

1380 F, L 

1380 F, L 

- 

1306 m 

- 

- 

- 

- 

1247 m 

1247 m 

- 

- 

- 

- 

1164 m 

- 

- 

- 

1105 F 

1105 F 

1105 F 

1080 m 

- 

- 

- 

- 

- 

1653 

1464 

1663 

1530 

1526 

1513 

1418 

1411 

928 

1402 

1441 

1362 

1346 

1346 

1346 

1318 

1307 

1460 

1259 

1259 

678 

1238 

1222 

1496 

1679 

1418 

1738 

1189 

1418 

1551 

1149 

1297 

1111 

1088 

1065 

1318 

1538 

1012 

1006 

987 

βHNC (16) 

βHNC (55) 

βHNC (11) 

δHCCC (23) 

δHCCC (16) 

δHCCN 10) 

δHCCN (27) 

υON (43) 

δHCCC (15) 

υON (56) 

βHCN (12) 

βCCN (11) 

βHCN (15) 

υON (16) 

υON (18) 

βHCC (45) 

HCCN (20) 

υNC (10) 

βCCN (11) 

υON (20) 

δCCNC (19) 

υON (64) 

υON (54) 

υNC (14) 

δCNHO (15) 

βHCC (13) 

δHNHO (13) 

υON (54) 

βHCC (10) 

βHCN (20) 

δHNCN (44) 

υNC (12) 

υNC (43) 

υNC (68) 

υCC (76) 

δHCCN (11) 

βHCN (21) 

δHNCN (37) 

βNCN (54) 

βCNC (34) 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1756 f 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

475 

380 

475 

315 

304 

282 

272 

315 

218 

202 

65 

171 

543 

282 

155 

155 

143 

1693 

133 

121 

114 

110 

104 

1777 

102 

39 

81 

1149 

195 

73 

165 

79 

141 

45 

59 

45 

202 

34 

155 

45 

βCCN (14) 

βCCC (52) 

βCCC (18) 

βCCC (17) 

υOH (44) 

υOH (42) 

δCCCN (49) 

υOH (23) 

υOH (59) 

βCCC (29) 

δHNCC (14) 

υOH 

δNHON (11) 

δNHON (10) 

δCNHO (10) 

δHOHN (10) 

βNHO (15) 

δHNHO (16) 

δHOHN (11) 

βHON (39) 

δHNHO (31) 

γCCCC (11) 

δCCCN (24) 

βHNC (10) 

βHON (12) 

δCCCN (11) 

δCHON (20) 

βNHO (13) 

δCCCN (11) 

δHONO (11) 

δHNHO (33) 

δHONO (16) 

βHON (12) 

δHNHO (11) 

δHONO (11) 

δHNCN (10) 

δHNCC (16) 

βHOH (13) 

δHONO (17) 

βHON (19) 

Abbreviations: υ, stretching; β, bending in plane; δ, torsion; γ, bending out of the plane, PED, potential energy distribution data. 

  



  
 

 

Table S2. Parameters of the HOMO-LUMO boundary molecular orbitals of HTN 

 

EHOMO (eV) -6.453472 

ELUMO (eV) -2855728 

EHOMO - ELUMO Gap (eV) 3.59 

EHOMO-1 (eV) -7.22704 

ELUMO+1 (eV) -2.275552 

EHOMO-1 - ELUMO+1 Gap (eV) 4.951488 

Ionization potential: I= -EHOMO 6.453472 

Electronic affinity: A= -ELUMO 2.855728 

Electronegativity : χ= (I + A) /2 4.6546 

Chemical potential: μ=-(I + A )/2 -4.6546 

Hardness : η= (I ̶A)/2 1.798872 

Softness : S=1/2η 0.277952 

Global electrophilicity: ω= μ2 /2η 6.021913 

 

 


