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This deliverable reports the synthesis of two $ym# monomer for the on-synthesis of
molecular wires designed for insulating surfacescdntrast to metallic substrates, insulating s@$a
are not prone to be involved in the catalytic cgadé on-surface covalent coupling and the adsamptio
energy of molecules is in general much weaker & ¢hse of insulating substrates compared to
metallic and semi-conducting ones so that expecsatttion temperatures are above desorption
temperatures. To overcome this difficulty, we hawplored two solutions. For the first one, the
leading idea is to synthesize chemical stable (@ufticiently soluble) oligoacenes precursors that
could be transformed in a final step (in the gagsghor on the insulating surface in UHV) in the low
gap molecular wire. For the second one, the kegtgdms been to equip the precursor with grafting
groups able to interact strongly with the surfacetlsat homolytic cleavage and polymerization
temperature can be reached. The possibility torpelize on an insulating surface, namely calcite
(CaCQ), has been recently demonstrated by P1-ToulodG8 Nano 2013, 7, 5614). One key feature
of the molecular design is to equip the buildingdil with sticky polar groups such as carboxylic
acids (COOH), able to promote the adsorption oitledecules on bulk insulators.

a- Oligoacenes

Oligoacenes are a family of planar polyaromatidrbgarbons made of linearly fused benzene
rings as shown below, and presenting interestiegtenic properties with a HOMO-LUMO gap
decreasing rapidly with the conjugation. This familf molecules could show interesting electron
transport properties; however, their main drawhkadkat with increasing length and hence lower gap
their solubility decreases, which renders theippration, purification, and handling difficult, vidai
their chemical fragility increases. One solutionrently explored by us and others is to synthesize
soluble precursors that could be transformed imal &tep (in the vapor or solid states) into the |
gap molecular wire. One possibility is to prepaegokderivatives that could be decarbonylated
thermally/photochemically to give the conjugate@@hcene. These keto derivatives are not planar,
which gives them some solubility and the conjugateds are separated by short and stable non-
aromatic regions. This strategy has allowed regethé preparation of hexacene, the longest acene
isolated so far, by decarbonylation of the ketaprsor (T.J. Chow et alNat. Chem. 4, 574 (2012),).
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Figure 1. Synthesis of oligoacenes (left) involves soluble carbonylated precursors, which thermally or
photochemically can be transformed in-ditu into either hexacene (top, right) or heptacene (bottom,
right) as carried out in P1-Toulouse.

P1-Toulouse has focused on the synthesis of 7,éttytj2.2.1]hericene (P. Vogel et al. Org.
Chem. 47, 3796 (1982)) a bis-diene that could be a poteptecursor for the preparation of a series of
oligo(ketoacenes), precursors of long acenes, isilder addition with arynes or bis-arynes
according to the scheme shown in Fig. 4, bottorhtyigCurrent work involves optimization of the
gram scale synthesis of hericene and first atteofptsaction with 2,3-naphthalyne. The next stelb wi
be to prepare the oligomers of these ketoacenefukther decarbonylation, either during the
sublimation step, either by annealing on the serfac

b-Precur sor swith carboxylic acid groups
In order to prepare very low gap molecular wirasrsulating surfaces, we based our design
on theDAD-core (see Fig. 1), which was equipped with COOblgs (se®AD-COOH, Fig. 5).
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Figure 2. Synthetic route to a molecular precursor (DAD-COOH) leading to very low gap wires and
suitable for the polymerization on insulating surfaces by P7-Berlin.

This particular building block has thus far not bekescribed, yet the synthesis of a similar monomer
with a different acceptor core — benzothiadiazoktaad of bis(benzothiadiazole) — has been reported
(Krebs, Chem. Mater. 2010, 22, 5617). P7-Berlin adapted this synthesis to thérodno-
bis(benzothiadiazole) core, which can be obtaiviada recently optimized procedure (H. & al.,

Org. Lett. 2011, 13, 46). The last step, i.e. the thermal cleavagh®fprotecting ester R groups, could
be performed during the sublimation of the proteégieecursor into the vacuum chamber of the UHV-
STM.

In conclusion, the central objective of 2D.2, tlyathesis of monomers of very low gap molecular
wires adapted for insulating surfaces has beereaeti



