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The computed vibrational frequencies ( ) were employed to evaluate the zero-i

point vibrational energy as follows
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Various thermochemistry data (together with the translational and rotational 

partition functions), such as enthalpy, entropy, Gibbs free energy, etc. can also be 

calculated using the vibrational frequencies. The internal thermal energy resulting 

from the vibrational, translational and rotational motion of a molecule can be obtained 

from
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The constant volume heat capacity and entropy can also be obtained as follows
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where  and  are the translational and rotational partition functions, respectively. tq rq

The enthalpy and Gibbs free energy can be obtained by evaluating

   (S5)PVEH T 

    (S6)TSHG 



Figure S1. Superimposed (a) (GLY)6, (b) AKA and (c) Trpzip2 structures optimized 
using EE-GMFCC at the HF/6-31G* level (green) with their corresponding initial 
structures (red).



Figure S2. Superimposed (a) AKA, (b) Trpzip2 and (c) Ubiquitin structures 
optimized using EE-GMFCC at the M05-2X/6-31G* level (green) with their 
corresponding initial structures (red).





Figure S3. The calculated IR and Raman spectra for (a) AKA, (b) Trpzip2 and (c) 
Ubiquitin at the M05-2X/6-31G* level. 


