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Conical gradient junctions of dendritic redox-active molecular arrays on
electrodes
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Metal/organic junctions with electrical connections are fundamental *
building blocks” in molecular electronics. However, the understanding and property control of
metal/organic junctions are underdeveloped because no clear-cut strategy exists for the construction

of structured metal/organic junctions. Here, we demonstrate such a strategy for the construction of
three-dimensional molecular arrays to a metal electrode by exploiting dendritic molecular
architecture. Newly designed dendritic molecules consisting of viologens as the framework and
mercapto groups as anchor units form unique self-assembled monolayers (SAMs) on a gold surface. The
dendritic molecules exhibit a conical shape and closely pack to form cone arrays on the substrate.
Differences in the introduction position of the anchor units result in apical- and basal-type cone
arrays in which the spatial concentration of the viologen units can be precisely configured in the
molecular cones.
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1. Characterization of SAMs prepared with
viologen-arranged molecules.

I’ Sp? Sp?
mol cm™ A? A?
Vio 41x10™ 40 -
B1 1.7x10™" 99 50
B2 8.1x10™ 206 51
B3 43x10™ 385 48
Al 1.8x107"° 94 47
A2 1.1x107° 153 38
A3 0.7x10™ 253 32

I'b, surface density of the molecule. Sp, area occupied by
one molecule. Sp, area occupied by one peripheral
viologen unit.

@ Determined by chronocoulometry with the potential step
from -650 mV to -200 mV vs. SCE in 100 mM NaNOs.
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4. Changes in desorption ratio of A3-SAM
by immersing into H,O (i), MeCN (ii), NaNO;
aqueous solutions at 1 (iii), 10 (iv), and 100
mM (v) with the immersion time.
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