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Abstract
The development of several-nanometer-scale -conjugated ]
molecules for efficient intramolecular hopping charge transport pa Completely insulated
remains a significant challenge. To construct localized electronic several-nanometer-scale molecular wire

structures at the same energy in a molecule, a series of molecular
wire, with lengths up to 10 nm and periodically twisted structures,
was synthesized. Single-molecule conductance measurements of Planar molecular wire
the twisted molecules revealed resistances lower than those of pla-
nar molecules. This study provides a rational molecular design to

improve the intramolecular hopping charge transport.

Background & Results

Elucidating the nature of long-range intramolecular charge trans-
port in 1T-conjugated systems is of considerable importance for a

wide range of scientific fields, from chemistry to materials science @TWISted unit
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and physics. In contrast to coherent tunneling charge transport, HisCo
which governs charge transport over a short distance, the estab-
lishment of design principles for molecules with efficient hopping
transport, which governs charge transport over a long distance,
remains elusive due to difficulties in the molecular design and syn- s I
thesis of several-nanometer-scale rr-conjugated systems. Under Periodically twisted molecular wire

this situation, we synthesized a series of several-nanometer-scale
oligothiophenes with periodically twisted structures and localized
conjugation. Each conjugation unit serves as a hopping site at the

same energy, which should result in more effective hopping trans-
port than in molecules without periodically localized conjugation.
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As expec_ted, smgle-mc_JlecuIe elgotrlca}l conductance measure- \es % B s SCN = a NN\ A
ments using the scanning tunneling microscope-break junction WA \\ s & Hopping site
technique revealed that the resistance of the newly synthesized Hade 06H924 u
molecules were lower than those of the linear oligothiophenes that \ mee _/

we had reported previously.
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Significance of the research and Future perspective s 400_' 3 Periodically twisted molecules
In this study, we successfully designed “uniformed” intramolec- K 300

ular hopping sites by the modification of molecular structures and ,§ 200 - A
improved the long-range intramolecular hopping charge transport. 2 1
These findings give significant new insights into the field of mole- e 1007 e ©
cule-based electronics in terms of unveiling a general design prin- 0 — T T T
ciple for organic materials to improve their electrical conduction. 4 Mokfcmar |eng%h (nm)

Hopping sites are aligned
at the same energy.
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