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Abstract 
Pressure provides a clean tool to modify molecular packing without chemical interference, including intermolecular 
separation and relative displacements as shown for optically active materials like π-conjugated 
molecules.[1] Understanding macromolecular self-organisation is essential in the physics and materials science of π-
conjugated molecules giving rise to their intriguing opto-electronic properties and applications.[2,3,4] Brédas and others 
studied thiophenes including sexithienyls and other π-conjugated molecules and established fundamental principles in 
how the charge transport and other properties depend on their intermolecular separation and the relative displacements 
between molecules.[5,6]  
Here, we present high-pressure crystal structures of  naphthyl end-capped oligothiophene, 5,5′-bis(naphth-2-yl)-2,2′-
bithiophene (NaT2), derived from single-crystal X-ray diffraction synchrotron experiments supported by high pressure 
optical and Raman spectroscopy and molecular modelling. First, we report high pressure crystal structures to 0.8 Å 
resolution and show reversible unit cell modifications with increasing pressure ending up with a new high-pressure phase 
at 3 GPa. Second, we describe interaction directionalities and identify new sulfur-hydrogen contacts that demonstrate the 
fundamental difference between thiophenes and acenes and other fused-ring molecules. Our results complement both 
earlier ambient condition studies of NaT2 and other thiophenes as well as earlier high-pressure studies of small π-
conjugated molecules, polymers and other materials. 
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