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Abstract 
π-hole interaction between an iodide anion and a quinoid ring in a co crystal of 3-chloro-N-methylpyridinium iodide 
with tetrabromoquinone (3-Cl-N-MePy∙I∙Br4Q) involves a sandwich-like I-···quinone···I- moiety with close contacts 
between the iodide anion and carbon skeleton of the quinoid ring (Fig 1). Distance between the iodide and the ring 
mean plane is 3.73 Å, which is slightly shorter than the sum of van der Waals radii for C and I. This close contact 
forms because the quinoid ring with four electron-withdrawing substituents is severely electron-depleted, resulting 
in a large π-hole at the carbonyl C atom [1,2]. In the studied case there is also a partial electron transfer between the 
iodide and the quinone which is noted by a change of colour: the neutral quinone is yellow, while the co-crystals 
and the semiquinone crystals are black. 
This unusual interaction is studied by quantum crystallography, combining X-ray charge density with quantum 
chemical modelling; a study under a wide range of conditions involves variable-temperature crystallography (80 - 
400 K) and high-pressure crystallography. 
The interaction involves an n→π* charge transfer, so the quinoid ring has a partial negative charge (estimated to 0.08 
- 0.11 e) and a partial radical character. The X-ray charge density study revealed two symmetry-independent 
bonding critical points between the iodide and carbon atoms of the ring with maximum electron density of 0.065 e Å-

3, which were reproduced by quantum chemical modelling. Energy of the interaction is estimated to -13 kcal mol-1, 
which is comparable to hydrogen bonding; it is dominantly of electrostatic nature, with a considerable dispersion 
component. 
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A sandwich-like I−∙∙∙Br4Q∙∙∙I− unit. 

Acta Cryst. (2022). A78, e203 e203


