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2. Comparative structure plots and vibrational assignments for Ni(II) and 
Cu(II) complexes. Enlarged drawings of all the Ni(II) structures. 
Coordinates for all the optimized structures mentioned in the paper are available on request from 
the first author. 

 

 
 

Fig. S1. Computed (red) spectra of conformations of the Ni2+Gly4 complex, compared 

with the IRMPD spectrum (black). Ni2+ ion is green. Peaks having diagnostic value for 

the CS3 ground state are as follows: 1100 (NH2 bend); 1160 (carboxyl OH bend); 1330 

(CH, NH bends); 1530 (amide NH bend); 1560-1620 (amide stretches); 1660 (carboxyl 

CO stretch). 
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Fig. S2. Computed (red) spectra of conformations of the Ni2+FGGF complex, compared 

with the IRMPD spectrum (black). Peaks having diagnostic value for the Im2CS1 ground 

state: 1300 (CH bend); 1400 (Iminol antisymmetric CCO stretch); 1760 (carboxyl CO 

stretch). 
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Fig. S3. Computed (red) spectra of conformations of the Ni2+Ala3 complex, compared 

with the IRMPD spectrum. Note: The computed spectra of the two low-lying Im [NNON] 

isomers are shown separately. The best fit to the observed spectrum is actually achieved 

with a mixed poplulation containing similar fractions of each of these, and this best-fit 

spectrum is the one displayed (red) as the computed Iminol spectrum in Fig. 4 and Fig. 

S4. Peaks having diagnostic value for the two low-lying Im NNON conformations: 1170 

(carboxyl OH bend); 1295 (CH bends); 1400 (CH bends); 1440 methyl CH bends); 1600-

1650 (mixed NH2 bend and carboxyl antisymmetric OCO stretch); 1650-1680 (iminol 

CN stretch). 
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Fig. S4. Comparison of the spectra and structures of the two simple-chain peptide 

complexes, showing the switch from Im to CS upon lengthening the chain from 3 to 4 

residues. Key to this interptretation (in addition to the very good agreement with the 

calculations) is the region 1500 to 1550 cm-1, which has a strong (and predicted) Amide 

II feature with the tetrapeptide, but not with the tripeptide. The low and high frequency 

segments of the Ni2
+Ala3 spectrum are separate runs, with somewhat uncertain relative 

intensities. This computed spectrum is for the Im NNON structure. See Fig. 4 for the fit 

to a mixed-population simulation of the two low-lying isomeric structures that are shown 

in Fig. S3. 
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Fig. S5. Computed (red) spectra of conformations of the Ni2+FGG complex, compared 

with the IRMPD spectrum (black). Peaks for the iminol structure having diagnostic value 

for the Im NNON ground state: 1300 (CH bends); 1410 (CH bends and iminol CO 

stretch).  
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Fig. S6. Computed (red) spectra of conformations of the Ni2+HAA complex, compared 

with the IRMPD spectrum (black). Peaks having diagnostic value for the Im NNON 

ground state: 1130 (imidazole); 1380 (methyl CH bends); 1400 (amidate CN stretch); 

1600 (NH2); 1610 (carboxyl antisymmetric OCO stretch). 
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Fig. S7. Computed (red) spectra of conformations of the [Ni2+(Gly4 - 3H+)]-1 complex, 

compared with the IRMPD spectrum (black). Peaks observed for the Im3 NNNN ground 

state: 1390 (amidate CN stretch); 1490 (carboxyl OH bend, broadened); 1530 (H-bonded 

amidate antisymmetric OCN stretch, broadened);  1620-1630 (amidate OCN 

antisymmetric stretch);  1730 (carboxyl OCO antisymmetric stretch). The strong peak at 

1305 diagnostic for the Im2CS1 conformation is the carboxylate antisymmetric OCC 

stretch.  
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Fig. S8. Computed (red) spectra of conformations of the  complex, compared with the 

IRMPD spectrum (black). The Cu2+ ion is pink. Vibrational assignments are similar to 

Ni2+Gly4 above. 
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Fig. S9. Computed (red) spectra of conformations of the [Cu2+(Gly4 - 3H+)]-1 complex, 

compared with the IRMPD spectrum (black). Vibrational assignments are similar to  

[Ni2+(Gly4 - 3H+)]-1 above. 
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Fig. S10. Here we reproduce Fig. 6 from the main text,  in order to note the vibrational 

assignments for the Iminol ground state of Im [Ni2+(Ala3 - 3H+)]-1, as follows: 1295 (CH 

stretches); 1330 (CH stretches); 1370-80 (many mixed displacements); 1610-20 (amidate 

CO stretch); 1650 (carboxylate antisymmetric OCO stretch). 

 


