Controlling r-Stacking Interactions in a Series of Novel Heteroacene Derivatives
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The understanding and control of intermolecular forces allows for the creation of supramolecular architectures
held together by relatively weak, flexible interactions. The exploitation of n-m stacking interactions can produce
materials with dynamic properties such as crystal to crystal transitions.[1] Co-facial m-interactions are also
important in the preparation of semiconducting organic materials,[2] however, face-to-face n-stacking is generally
repulsive and often disfavoured.[3]

In our development of an SNAr-based methodology for the synthesis of heteropentacene analogues la-c we
synthesised a series of electronically biased 1,2,3,4-tetrasubstituted dibenzodioxin (2a-c) and phenoxazine (3a-c)
derivatives.[4] An examination of the crystal structures of 2a-c and 3a-c indicates that a combination of electronic
bias and C—H substitution affords compounds which tend to n-stack in a co-facial, antiparallel manner. A search of
the Cambridge Structural database for representative structures was also conducted. The results indicate such
motifs could be valuable building blocks for supramolecular design of materials held together by co-facial n-n
stacking interactions.
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