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Figure S1 Structures of (a) GYG and (b) Ac-tyrosine-NHMe. The replacement of N- 

(-NH2) and C-terminus (-COOH) with hydrogen atoms gives the dipeptide Ac- 

tyrosine-NHMe.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Figure S2 Five water binding sites of K+GYG for a) O/O conformer and b) its 

tyrosine-OH rotamer. The conformers obtained from the initial structures are named 

as 1) metal ion, 2) carbonyl, 3) NH, 4) aromatic, and 5) tyrosine OH.  
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Figure S3 IRPD spectra of a) K+GYG(H2O) and b) K+GYG(D2O). The bands 

observed in 3540-3600 and 3690-3740 cm−1 in K+GYG(H2O) are ascribed to 

vibrational modes of H2O. 

 
 
 
 
 
 

Figure S4 UVPD spectrum of K+GYG(H2O). The IR-UV spectra of conformer A, B, 

C, and C’ were measured by probing the bands at 35445, 35380, 35993, and 35567 

cm−1, respectively.  
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Figure  S5  a)  Calculated  structures,  IR  intensities,  and  b)  relative  Gibbs  free 

energies of O/O-type conformers of K+GYG(H2O). More stable rotamer is shown.  
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Figure S6 a) Calculated structures, IR intensities, and b) relative Gibbs free 

energies of O/O’-type conformers of K+GYG(H2O). More stable rotamer is shown.  
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Figure S7 a) Calculated structures, IR intensities, and b) relative Gibbs free 

energies of O/O/R-type conformers of K+GYG(H2O). More stable rotamer is shown.  
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Figure  S8  a)  Calculated  structures,  IR  intensities,  and  b)  relative  Gibbs  free 

energies of O/O-type conformers Na+GYG(H2O). More stable rotamer is shown.  
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 Figure  S9  a)  Calculated  structures,  IR  intensities,  and  b)  relative  Gibbs  free 

energies of O/O’-type conformers of Na+GYG(H2O). More stable rotamer is shown.  
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Figure  S10  a)  Calculated  structures,  IR  intensities,  and  b)  relative  Gibbs  free 

energies  of  O/O/R-type  conformers  of  Na+GYG(H2O).  More  stable  rotamer  is 

shown.  Note  that  the  initial  structure  of  the  metal  ion-hydrated  cluster  (#1) 

converged to the carbonyl-hydrated structure (#2) after the geometry optimization.    
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Figure S11 Experimental and calculated IR spectra of the observed conformers of 

K+GYG(H2O) and their relative Gibbs free energies as a function of temperature.  
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Figure S12 Experimental and calculated IR spectra of the observed conformers of 

Na+GYG(H2O) and their relative Gibbs free energies as a function of temperature.  
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Table S1 Observed and calculated vibrational frequencies of M+GYG(H2O) (M = 

Na, K) and their assignments.    

 

 
 
 
 

 
Table S2 Experimentally obtained conformer abundance of M+GYG(H2O) (M = 

Na, K). 

 
 
 
 
 

  


