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A. Tight and Roaming saddle points of 2,2-dimethyl propanal

The tight and roaming SPs of 2,2-dimethyl propanal (CH3C(CH3)2CHO) 

are found by using B3LYP /6-311++G(d,p) and CASSCF(6e,6o)/6-311++G(d,p), 

respectively. The geometries are shown in Fig.1S. The active space of CASSCF 

calculation includes π/π* of CO, σ/σ* of OC-H and HCO---C4H9. The energy 

difference between asymptotic radical and roaming SP is calculated at (6e,6o)-

MRMP2/6-311++G(d,p) level with the same active space. The HCO and C4H9 

radical fragments are optimized independently via CASSCF(7e,7o)/ 6-

311++G(d,p) and CASSCF(3e,3o)/6-311++G(d,p), respectively. The asymptotic 

MRMP2 energies of the radicals are computed by using the CASSCF optimized 

radical geometries with the two fragments far separated from each other (~100 

Ǻ). The MRMP2/6-311++G(d,p) result (including zero-point energy from 

CASSCF calculation) shows that the roaming SP is 3 kJ/mol below the 

asymptotic limit of radical channel.

Fig.1S The geometries of 2,2-dimethyl propanal. (a)tight SP and (b) roaming SP 
optimized by B3LYPand CASSCF methods, respectively.


