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Complete ref. 28: 

Gaussian 03, Revision C.02, Frisch, M. J.; Trucks, G.; Schlegel, H. B. et al.; Scuseria, G. E.; 

Robb, M. A.; Cheeseman, J. R.; Montgomery, J. A., Jr.; Vreven, T.; Kudin, K. N.; Burant, J. 

C.; Millam, J. M.; Iyengar, S. S.; Tomasi, J.; Barone, V.; Mennucci, B.; Cossi, M.; Scalmani, 

G.; Rega, N.; Petersson, G. A.; Nakatsuji, H.; Hada, M.; Ehara, M.; Toyota, K.; Fukuda, R.; 

Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.; Klene, M.; Li, X.; 

Knox, J. E.; Hratchian, H. P.; Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.; Gomperts, 

R.; Stratmann, R. E.; Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli, C.; Ochterski, J. W.; 

Ayala, P. Y.; Morokuma, K.; Voth, G. A.; Salvador, P.; Dannenberg, J. J.; Zakrzewski, V. G.; 

Dapprich, S.; Daniels, A. D.; Strain, M. C.; Farkas, O.; Malick, D. K.; Rabuck, A. D.; 

Raghavachari, K.; Foresman, J. B.; Ortiz, J. V.; Cui, Q.; Baboul, A. G.; Clifford, S.; 

Cioslowski, J.; Stefanov, B. B.; Liu, G.; Liashenko, A.; Piskorz, P.; Komaromi, I.; Martin, R. 

L.; Fox, D. J.; Keith, T.; Al-Laham, M. A.; Peng, C. Y.; Nanayakkara, A.; Challacombe, M.; 

Gill, P. M. W.; Johnson, B.; Chen, W.; Wong, M. W.; Gonzalez, C.; Pople, J. A.,Gaussian, 

Inc., Wallingford CT, 2004.  
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Table S1.  DFT G03/PBE0 calculated one-electron energies and compositions of selected 

highest occupied and lowest unoccupied molecular orbitals of  [Cl(Q)Ru(µ-tppz)Ru(Q)Cl]
2+

 

expressed in terms of composing fragments 

MO E (eV) Prevailing 

character 

Ru tppz Q 

 

Cl 

Unoccupied -      

LUMO+4 -6.49 π∗ tppz 6 92 1 1 

LUMO+3 -7.36 π∗ tppz  + Ru  14 67 18 0 

LUMO+2 -7.38 π∗ tppz  + Ru 20 69 9 2 

LUMO+1 -7.69 π∗ Q + Ru 17 6 76 1 

LUMO -7.87 π∗ Q + π∗ tppz 6 37 55 1 

Occupied       

HOMO -10.03 Ru + Cl  55 11 9 24 

HOMO-1 -10.34 Ru + Q + Cl 39 5 37 19 

HOMO-2 -10.36 Ru + Q + Cl 38 5 37 20 

HOMO-3 -10.60 Cl + Ru 26 18 7 48 

HOMO-4 -10.85 Ru + Q 48 14 48 0 

HOMO-5 -10.96 Ru + Q 41 9 47 4 

HOMO-6 -11.04 Q 12 4 53 31 

HOMO-7 -11.09 Q 21 6 44 29 
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Table S2.  Selected G03/PBE0/CPCM calculated lowest allowed TD-DFT singlet transitions 

for  2
2+

. 

 

  calc. exp. 

state main character (in %) transition 

energy
a
 

oscill. 

strength 

λmax/ε 
b
 

 

1
A 42(HOMO-2→LUMO); 

43 (HOMO-1→LUMO+1) 

1.51(817) 0.018 

1
A 75 (HOMO→LUMO+3) 1.98 (625) 0.025 

 1
A 70 (HOMO→LUMO+2) 2.08 (595) 0.434 

 

684 (28750) 

 1
A 88 ((HOMO-2→LUMO+2) 2.19 (565) 0.209 

 1
A mixed 2.36 (523) 0.211 

 1
A 66 (HOMO-4→LUMO) 2.41 (514) 0.156 

 

489 (sh) 

 1
A

 
75 ((HOMO-5→LUMO+1) 2.81 (441) 0.130 378 (14850) 

 

a 
Transition energies in eV (wavelengths in nm in parentheses). 

b
 Absorption maxima in nm, molar extinction coefficients in M

-1
 cm

-1
. 
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Figure S1. Representation frontier orbitals of 2
2+

. 
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Figure S2. Qualitative DFT calculated MO scheme of 2
2+

. Approximate Ci symmetry is used 

for the labeling of molecular orbitals. 

 

 


