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1. Introduction

In our quest for new helical molecules that self-assemble on gold surfaces we synthetized endo 1.16-dithia

[7]helicene and exo 3.13-dithia[7]helicene. These isomeric compounds differ in the orientation of the two

ending thiophene fused rings: In the endo-compound the sulfur is located inside the helix and in the exo-

compound the sulfur is on the outside. These two terminal thiophene rings endow the molecule with an

enhanced affinity towards the gold surface while preserving the overall helical, fully conjugated structure.

The focus of this research is to study the different topological arrangements and conductive behaviour of

these helical molecules on gold surface.

2. Experimental

We were able to obtain these helical structures through the key intermediates bearing the two desired

terminal ring fusion 8-bromonaphto[2,1-b]thiophene and 8-bromonaphto[1,2-b]thiophene, in 7 steps

overall. By connecting them to a central vinyl segment using a sequence of Sonogashira, hydroboration and

Suzuki reactions, the corresponding stilbene derivative was readily obtained, which underwent an efficient

photocyclization affording the final helical molecule in high yields.

3. Result and discussion

Both the endo and exo-dithia[7]helicenes were 

experimentally fully characterized in solution by NMR with 

the help of DFT simulations of the magnetic shielding tensors 

and spin-spin coupling constants. Finally, we managed to 

solve the two solid state structures by X-Ray crystallography. 

Interestingly, the endo- dithia[7]helicene presents an 

orthorhombic cell, essentially unrelated to the packing of the 

exo-dithia[7]helicene, that is monoclinic. These significant 

differences are also observed in the molecules deposited on 

(111) oriented gold surfaces, displaying unique topological

patterns that reveal conductancies close to the conductance quantum Go. 

4. Conclusion

In conclusion we were able to synthesize and characterize these isomeric helical compounds and analyse

their deposition topologies on a gold surface.  These helical nanostructures exhibit electronic properties

that, along with a high thermal stability, may serve as promising electron-transport devices.
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