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Table S1. DFT optimized structures for different isomers of compound 3b (B3LYP // 

LANL2DZ, 6-31G*). 

  
3b; G = -1690.867255 cis-3b; G = -1690.859519 

  
I1; G = -1690.847917 cis-I1; G = -1690.842556 

 

 

I2*(forced -CO); G = -1690.832425  

  
I3; G = -1690.868633 cis-I3; G = -1690.859451 
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I4; G = -1690.841689 cis-I4; G = -1690.837733 

 

 

I5; G = -1690.849202  

  
TS1; G = -1690.842391 TS2; G = -1690.80839 

 

 

 

 

Table S2. Relative Gibbs Free Energies (kJ/mol) of DFT-optimized structures (B3LYP 

// LANL2DZ, 6-31G*). 

 3b 
cis-

3b 
I1 

cis-

I1 
I2* I3 

cis-

I3 
I4 

cis-

I4 
I5 TS1 TS2 

ΔG 3.6 23.9 54.4 68.5 95.1 0 24.1 70.7 81.1 51.0 68.8 158.2 
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Table S3. DFT-optimized structures of compounds 3b and I3 with different functionals. 

3b I3 

 
 

BP86; G = -1691.090487 BP86; G = -1691.090414 

 
 

M06-2X; G = -1689.905297 M06-2X; G = -1689.902124 

 

 
ωB97XD; G = -1690.499926 ωB97XD; G = -1690.500702 

 

 

Table S4. Relative Gibbs Free Energies of compounds 3b and I3 (kJ/mol) computed 

with different DFT functionals. 

 BP86 M06-2X ωB97XD 

ΔGI3


3a -0.2 -8.3 2.0 
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Table S5. DFT-optimized structures of compounds 3b and I2 (ωB97XD // SDD, 6-

31G*). 

3b I2 

 
 

G = -1689.163816 G = -1689.131154 

 

Table S6. Relative energies of compounds 3b and I2 (kJ·mol
-1

) (ωB97XD // SDD, 6-

31G*). 

ΔG3b


I2 85.8 
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Table S7. DFT-calculated stretching wavenumbers ν(cm
-1

) and relative intensities for 

isomers 3b and I3 (B3LYP // LANL2DZ, 6-31G*). The experimental spectrum of 3b in 

dichloromethane solution is shown below. 

3b I3 

1955 (90), 1714 (100), 1630 (43)  1994 (1), 1980 (100), 1535 (20) 
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