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Six halogen-bonded cocrystals involving aromatic donors 

have been studied by far-IR spectroscopy. Characteristic 

redshift and intensity increase of the C-I stretching band 

have been observed, which provided a distinct signature of 

the halogen bond involving iodopentafluorobenzene. 

 
Scheme 1. The synthesized dimeric, 1-5, and trimeric, 6, halogen-bonded cocrystals. 
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Figure 1. Halogen-bonded dimers in the crystal structures of 1 (top, left) and 5 

(top, right), and trimer in 6 (bottom). Colours are as follows: C, grey; H, light 

grey; N, blue; F, yellow; Br, orange; I, magenta. Black dotted lines are the N···I 

and N···Br halogen bonds. 

and 
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Table 1 Experimental (Exp.) and calculated (Calc.) values of selected far-IR 

vibration bands associated to the C-X bond in pure compounds and related 

cocrystals. Calculated intensity increase is the ratio between the C-X stretching 

band and the C-F out of plane wagging mode in both the cocrystal and the pure 

compound (see Section S.5 in the ESI). For the calculation of the experimental 

intensity increase, please see Section S.4 in the ESI.   

Compound

/cocrystal 

In plane 

C6F5-X bending  

(cm-1) 

In plane 

C6F5-X stretching  

(cm-1) 

 

 
Exp

. 

Calc. Exp. Calc. Ia (%)  Ib (%) 

IPFB 132 132 203 204 - - 

BrPFB 155 155  242 243  - - 

1 140 151  193 192  7 28 

2 146 147 188 191  36 51 

3 143 148  192 191  41,5 59 

4 143 146  191 190  25 33 

5 155 168  241 236  0 0 

6 * 139  188 189  21 7 

 

 

a
 Calculated intensity increase; 

b
 Experimental intensity increase; 

* Too low intensity to be detected. 

  



 
Figure 2. Normalized far-IR spectra of IPFB (red, top) and related co-crystal 4 

(black, bottom). A clear redshift of ca. 12 cm-1 and an intensity increase of about 

25% was observed for the in plane C-I stretching band upon occurrence of the 

halogen bond (red dashed line). 
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Characteristic redshift and intensity enhancement of the C-I stretching band have been proven to be 

distinct signatures of the halogen bond involving iodopentafluorobenzene. 
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