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UV Photodissociation Spectra of Rb
+
•DB18C6•(H2O)3 and Cs

+
•DB18C6•(H2O)3 

 Figure 1S shows the UV photodissociation spectra of the 

Rb+•DB18C6•(H2O)3 and Cs+•DB18C6•(H2O)3 complexes.  These spectra are 

measured by monitoring the yield of fragment M+•DB18C6 ion.   

 

 

 

 

Figure 1S.  The UVPD spectra of the Rb+•DB18C6•(H2O)3 and Cs+•DB18C6•(H2O)3 complexes.  The 
arrows show the UV positions at which the IR-UV spectra in Fig. 11 are measured.   
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Determination of Conformer Structure with IR Spectra 

Figure 2S shows comparison of the IR-UV spectrum of the n = 3 complex 

with the IR spectra of conformer K3a calculated at four different levels.  These 

calculated spectra are quite similar to each other, independent of the calculation levels.  

Therefore, it is quite reasonable to assign the conformer structure primarily from the 

similarity of the IR spectra observed and calculated, although the relative stability 

among stable conformers is dependent on the calculation levels.  The structure of the 

K+•DB18C6•(H2O)n (n = 1–5) is displayed in Figs. 3S–7S.  These forms are obtained 

at the M05-2X/6-31+G(d) level of theory, and only the conformers whose total energy 

relative to that of the most stable form is less than 5 kJ/mol are shown, except for n = 3.  

In the case of the n = 3 complex, the seventh stable conformer (K3g), which has ∆E 

more than 5 kJ/mol, is also shown because it reproduces one of the IR-UV spectra of the 

n = 3 complex very well.  In the case of the n = 1, 4, and 5 complexes, only one 

conformer is found in the experiment, and its structure can be attributed to the most 

stable conformer.  For the n = 2 and 3 complexes, which have two and three 

conformations in the experiment, their structures can be unambiguously determined 

from the IR spectra.  In Figs. 3S–7S, the conformers found in the experiment are 

highlighted by boxes.   
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Figure 2S.  (a) The IR-UV spectrum of the K+•DB18C6•(H2O)3 complex.  (b–e) The IR spectra 
calculated for conformer K3a at four different levels.   
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Figure 3S.  The stable conformers of the K+•DB18C6•(H2O)1 complex obtained in the geometry 
optimization at the M05-2X/6-31+G(d) level.  ∆E stands for the total energy relative to that of the most 
stable conformer (K1a); the total energy is corrected with non-scaled zero-point vibrational energy.  The 
crown oxygen atoms are shown in yellow to distinguish them from the water ones (red).   
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Figure 4S.  The stable conformers of the K+•DB18C6•(H2O)2 complex obtained in the geometry 
optimization at the M05-2X/6-31+G(d) level.  ∆E stands for the total energy relative to that of the most 
stable conformer (K2a); the total energy is corrected with non-scaled zero-point vibrational energy.  The 
crown oxygen atoms are shown in yellow to distinguish them from the water ones (red).   
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Figure 5S.  Stable conformers of the K+•DB18C6•(H2O)3 complex obtained in the geometry 
optimization at the M05-2X/6-31+G(d) level.  ∆E stands for the total energy relative to that of the most 
stable conformer (K3a); the total energy is corrected with non-scaled zero-point vibrational energy.  The 
crown oxygen atoms are shown in yellow to distinguish them from the water ones (red).   
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Figure 6S.  The stable conformers of the K+•DB18C6•(H2O)4 complex obtained in the geometry 
optimization at the M05-2X/6-31+G(d) level.  ∆E stands for the total energy relative to that of the most 
stable conformer (K4a); the total energy is corrected with non-scaled zero-point vibrational energy.  The 
crown oxygen atoms are shown in yellow to distinguish them from the water ones (red).   
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Figure 7S.  The stable conformers of the K+•DB18C6•(H2O)5 complex obtained in the geometry 
optimization at the M05-2X/6-31+G(d) level.  ∆E stands for the total energy relative to that of the most 
stable conformer (K5a); the total energy is corrected with non-scaled zero-point vibrational energy.  The 
crown oxygen atoms are shown in yellow to distinguish them from the water ones (red).   
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