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Electronic Structure Theory

Functional: 
M06-2X

Heavy atom 
transfer

Nucleofilic 
substitution

Unimolecular 
and Association Hydrogen 

transfer

Overall: 
24 barriers



Accuracy of the energy values 
__________________________________________________________________________ 
 

           Electronic energy + harmonic zero-point vibrational energy  
 

      M06-2Xa   CCSD(T)b   QCISD(T)c 
_________________________________________________________________________________________

  
 1-butyl + O2             –    –    – 
 peroxy radical     -33.50    -32.89    -33.2 
 TS 9         1.75    0.52    0.2 
 QOOH-2     -19.49    -18.16    -19.5 
 TS 4      -0.83    -2.57    -1.9 
 butene  + HO2     -13.57    -15.22    – 
 TS 5      -1.72    -6.81    -5.2 
 1,2-epoxybutane    -38.24    -37.45    –   
 TS 2      0.65    -1.16    -3.2 
 TS 10      -9.96    -9.57    -10.9   
 QOOH-3     -20.30    -18.55    -19.4   
 TS 6      4.05    -2.72    (10.9) 
 1,4-epoxybutane    -52.30    -53.38    – 
 TS 7      8.15    8.72    – 
 Propene + formaldehyde + OH   -29.28    -33.13    –   
 TS 11      -8.76    -7.51    -9.3   
 QOOH-4     -17.8    -16.27    -16.3   
 TS 8      2.18    -1.35    -2.3   
 1,3-epoxybutane + OH    -38.38    -39.82    – 
 TS 3      11.19    9.19    –   
 butanal + OH     -57.93    -60.45    –   

___________________________________________________________________________ 
a M06-2X/MG3S electronic energy + zero-point vibrational energy 
b UCCSD(T)-F12a/cc-pVDZ-F12//M06-2X/MG3S electronic energy + M06-2X/MG3S zero-point vibrational energy 
a E(MP2/6-311++G(2df,2pd) + E(QCISD(T)/6-31G(d)) – E(MP2/6-31G(d)) including B3LYP/6-31G* ZPE (Faraday 
Discuss., 199, 101-120 (2001)) 
 
 
 
 



Just the TS2 barrier
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Hindered rotor approximation
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Thermodynamics 
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