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Figure 1S. (a) overlap and (b) reduced resonance integral values between P

covφ , 6 and ionφ , 7 

VB configurations and (c) overlap and (d) reduced resonance integral values between R
covφ , 5 

and, P
covφ  6 VB configurations of various geometries along the SN2 reaction. (e) overlap and 

(f) reduced resonance integral values between covφ , 3 and ionφ , 4 VB configurations of 
various geometries along the CH3F dissociation. (g) overlap and (h) reduced resonance 
integral values between covφ , 1 and ionφ , 2 VB configurations of various geometries along the 
LiF dissociation. Black bars present the overlap values in the gas phase whereas green bars 
present the values in solution.  
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Figure 2S. The absolute energy differences between eigenvalues calculated with and without 
the approximations for various geometries along (a) CH3F and (b) LiF dissociation curves. 
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Figure 3S.  Weights of the various VB configurations that compose the overall wave function 
of the gas phase (a) and solution (b) CH3F dissociation curves, and the gas phase (c) and 
solution (d) LiF dissociation curves. Solution weights are calculated with the VB/MM (blue) 
and the DE-VB/MM (green) methods.  

 



 4S

-20

-10

0

10

0 2 4 6 8 10
-150

-50

50

150

0 2 4 6

∆G
 (k

ca
l/m

ol
)

∆G
 (k

ca
l/m

ol
)

rC-F (Å) rLi-F (Å)

(a) (b)

 
Figure 4S.  Dissociation curves of the CH3F (a) and LiF (b) calculated with VB/MM (blue) and 
DE-VB/MM (green) methods. 

 

 


