


FIGURES

Figure S1: The normal mode eigenvectors of (a) imidazole and  (b) benzimidazole calculated at 

the MP2/aug-cc-pVDZ level of theory.  While the N-H stretching mode is a local oscillator in 

both molecules, all the C-H stretching modes are coupled in imidazole.  Fusing it with a six-

membered ring in benzimidazole renders the C(2)-H a local oscillator.



Figure S2: Action spectra of clusters of BIM with water (scaled up in intensity by a factor of 4 

to make the weak features due to photo-fragmentation prominent) obtained by monitoring the 

monomer mass channel.  The time delay between the pulsed valve opening and the laser pulse 

was optimized for the higher water cluster masses instead of the monomer mass (in contrast to 

the spectrum shown in Figure 2d which was optimized for BIM monomer).  The strong feature at 

36022 cm-1 is the band origin of the monomer.  Traces (a) to (d) correspond to decreasing water 

concentration in the buffer gas line which shifts the equilibrium from higher to lower water 

clusters of the solute.  Features enclosed by brackets arise due to fragmentation.  The starred 

peak is a hot band of the monomer.



Figure S3: FDIR spectra of the BIM-W1 complexes corresponding to the features in the 

electronic spectra [A' (trace a), A (trace c), and B (trace d), as indicated on the right]. The 

computed stick spectra at the MP2/aug-cc-pVDZ level (without counterpoise (cp) correction) 

scaled by 0.9620 are shown for comparison.  The spectral predictions are qualitatively similar to 

those shown in Figure 6 of the main article.  Comparison of the computed frequencies with and 

without cp correction is summarized in Table S3. 



Figure S4: FDIR spectra of the MBIM-W1 complexes corresponding to the features in the 

electronic spectra [A (trace a), and B (trace b), as indicated on the right]. The computed stick 

spectra at the MP2/aug-cc-pVDZ level (without counterpoise (cp) correction) scaled by 0.9620 

are shown for comparison.  The spectral predictions are qualitatively similar to those shown in 

Figure 7 of the main article.  Comparison of the computed frequencies with and without cp 

correction is summarized in Table S3. 



Figure S5: Molecular graphs obtained for the optimized structures of BIM-W1 and MBIM-W1 at 

the MP2/ aug-cc-pVDZ level of theory.



Figure S6: Equilibrium structures of (a) C(2)-H···O bound and (b) O-H···π bound conformers 

of MBIM-W1 complex obtained at cp-MP2/ aug-cc-pVDZ level.  Monohydrates of BIM did not 

give stable structures that were C(2)-H···O or O-H···π bound at this level of theory.

Figure S7: Equilibrium structure of BIM-W1 with a linear O-H···N hydrogen bond ( O-H-N = 

176.2º) obtained at the B3LYP/ aug-cc-pVDZ level.



Figure S8: Equilibrium structures of O-H···N and N-H···O conformers of 1:1 water clusters of 

imidazole (IM), 4-methylimidazole (4MIM), 5-methylimidazole (5MIM), 4-phenylimidazole 

(4PHIM), 5-phenylimidazole (5PHIM), and histidine (HIS) obtained at the cp-MP2/ aug-cc-

pVDZ level.  The binding energy values (kcal mol-1) are provided in parentheses.


