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Computational Details 

 

The geometry of the molecules was optimized using Gaussian 03.1 Exploratory ab 

initio calculations at the Hartree Fock (HF) level were performed, utilising the 6-31g* 

basis set.2 The resultant optimised geometries were subject to a frequency analysis 

and then refined by further density functional theory (DFT) calculations3 using the 

B3LYP functionals4,5 and the 6-311G** basis set.6,7 The geometrical structural 

features from the DFT calculations are reported here while the total energy value from 
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Daniels, M. C. Strain, O. Farkas, D. K. Malick, A. D. Rabuck, K. Raghavachari, J. B. Foresman, J. V. 
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the DFT calculation is adjusted by including the zero-point energy abstracted from the 

HF calculation modified by the factor 0.91. 

 

Molecule 
Zero Point 

EnergyHF/6-31G* 
/hartrees 

Energy / B3LYP/6-
311G** /hartrees 

Corrected Energy 
B3LYP/6-311G** 

/hartrees 
t-Butane 0.140762 -158.505894 -158.377801 
Benzene 0.107673 -232.308550 -232.210568 

TMEDA.Na(μ- tBu)(μ-TMP)Zn(tBu) 0.778080 -3013.937577 -3013.229524 
{TMEDA.Na(μ-TMP)Zn(tBu)}2(µ-C6H4) 1.383046 -5943.243971 -5941.985399 

Na(μ- tBu)(μ-TMP)Zn(tBu) 0.535202 -2666.066651 -2665.579479 
Na(μ-TMP)Zn(tBu)}2(µ-C6H4) 0.896888 -5247.497542 -5246.681374 
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Principal Bond Lengths/Å and Bond Angles/° 
 
Zn – C  2.079  
Zn – N  2.069 
Na – N  2.414 
Na – C  2.684 
Na…C  3.234, 3.266 
Cipso – Cortho 1.411, 1.412 
Cortho – Cmeta 1.402, 1.402  
Na – Ntmeda 2.632, 2.528 
 
Zn – C – Na    82.2 
C – Na – N    87.4 
Na – N – Zn    85.7 
N – Zn – C  104.8 
 
C – Cipso – C  113.3 
C – Cortho – C 123.3  
N – Na – N  74.3 
 
 

 
 

Principal Bond Lengths/Å and Bond Angles/° 
 
Zn – C  2.077 
Zn – N  2.088 
Na – N  2.314 
Na – C  2.461 
Na…C  2.926, 2.929 
Cipso – Cortho 1.413, 1.413 



Electronic Supplementary Material for Chemical Communications 
This journal is © The Royal Society of Chemistry 

 

 4

Cortho – Cmeta 1.403, 1.403  
 
Zn – C – Na    82.2 
C – Na – N    87.4 
Na – N – Zn    85.7 
N – Zn – C  104.8 
 
C – Cipso – C  113.7 
C – Cortho – C 123.2  
 
 
 
 
 
 
 

 

Energetics of the reactions: 
 
2[TMEDA.Na(μ-tBu)(μ-TMP)Zn(tBu)] + C6H6 = 
 
 [{TMEDA.Na(μ-TMP)Zn(tBu)}2(µ-C6H4)] + 2tBuH 
 
ΔE = -44.8 kcal mol-1 

 
 

2[Na(μ-tBu)(μ-TMP)Zn(tBu)] + C6H6 = 
 
 [{Na(μ-TMP)Zn(tBu)}2(µ-C6H4)] + 2tBuH 
 
ΔE = -42.3 kcal mol-1 
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