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π-Interactions of aromatic molecules are well-known and were extensively studied [1,2]. The aromatic rings stack either as parallel and offset (Fig. 1a) or T-shaped (Fig. 1c); in such arrangements σ-π attractions outperform π-π repulsions. However, parallel, face-to-face arrangement (Fig. 1b) is energetically unfavourable due to strong repulsion of π electrons.
[image: image1.jpg]



Figure 1 Possible arrangements of planar rings: a) parallel, offset and b) T-shaped are energetically favourable for aromatic molecules; c) parallel, face-to-face is unfavourable. d) An experimentally observed stack of hydrogen chloranilate anions in the crystal structure of potassium hydrogen chloranilate dihydrate [3]. Green arrows indicate σ-π attraction, while red arrows indicate π-π repulsion.

π-Interactions of quinoid molecules were little studied. Recently, we discovered that some substituted 2,5-dihydroxyquinones stack face-to-face in crystals [3-5]; distances between centroids of contiguous rings are 3.2 - 3.4 Å, which is significantly shorter than the sum of van der Waals radii (for carbon it is 3.5 Å), and also much shorter than distances in aromatic stacks (typically 3.65 - 4.3 Å). Quantum-chemical calculations indicate unusually strong dispersion interactions with energies of about 20 kcal mol-1 being comparable to strong hydrogen bonds. The electronic structure of quinoid rings is in favour of face-to-face stacking; π electrons are not delocalised (as in aromatics), but distinguishable single and double bonds exist. Therefore, π-π repulsion is minimised and σ-π attraction maximised in parallel, face-to-face arrangement. Such interactions have a great potential in crystal engineering and design of functional materials.
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