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Electrochemically controlled interactions have been shown
to occur between TTF containing dendrimers 1 and 2 and
the electron-rich oligomer 3.

Dendrimers incorporating electro-active units have been the
focus of a number of investigations in recent years in
endeavours to produce novel systemswith interesting supramo-
lecular, advanced materials and biomimetic applications.t In
particular, theintroduction of redox-active units at the periphery
or core of dendrimer architectures has proved fertile ground for
studying host—guest complexation? and the effect of dendrimer
shell encapsulation on redox properties.® Although a wide
variety of redox active units have been incorporated into
dendrimer frameworks, systems functionalised with tetra-
thiafulvalene (TTF)# are particularly promising in view of the
possibility of exploiting the multi-stage redox states of the TTF
moiety (TTFO, TTF+, TTF?*) as a versatile handle for
modulating intermolecular recognition processes. Therefore, it
is remarkable that the electrochemically controlled host—guest
complexation of TTF based dendrimers has not been more
widely explored.4d Here, we report the electrochemically
controlled interactions between dendrimers 1 and 24 and the
electron rich oligomer 35 (Fig. 1).

The electrochemical properties of dendrimers 1 and 2 were
studied using cyclic voltammetry (CV).6 These studies revealed
remarkably simple redox behaviour for both systems. In
particular, there was no evidence for shielding of theinner TTF
units, as only two oxidation waves were observed, indicating
that complete oxidation of all TTF units occurs by applying the
appropriate potential (19+ and 221+ were formed at EL, = 0.55
V whilst 118+ and 242+ were formed at E2,, = 0.86 V) (Fig. 2).7
The addition of an excess of oligomer 3 to a solution of
dendrimers 1 or 2, resulted inasmall (~—5 mV) negative shift
in the half-wave potential for theradical cationic states of these
systems, indicating a slight stabilisation of the 19+and 221+
species via electrochemically generated supramolecular inter-
actions.8 However, more dramatic changes were apparent for
the 118+ and 242+ redox waves upon the addition of oligomer 3,
as a significant decrease in the peak currents (~40%) was
observed. Thisfurther supports complex formation between the
oxidised dendrimers and polymer 3, indicating interactions

b

Fig. 1 Schematic representation of the electrochemically controlled
complexation between dendrimers 1 and 2 with oligomer 3.

T Electronic supplementary information (ESI) available: CV data for
dendrimers 1 and 2. See http://www.rsc.org/suppdata/cc/b2/b209765f/
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between the macromolecul ar species decrease the diffusion rate
of the redox-active dendrimers to the working electrode
surface.® Furthermore, the dlightly larger negative shiftsin the
half-wave potentials (~ —15mV) observed for the 118+ and 242+
states following the addition of oligomer 3, indicate stronger
interactions occur than those observed for the 19+ and 221+
states. It is noteworthy that similar cyclic voltammetry data
have been reported for the electrochemically controlled decom-
plexation of TTF2* from within the cavity of the electron rich
macrocycle 1,5-dinaphtho[38]crown-10.10 Therefore, by anal-
ogy, our data are consistent with the macromolecular complex
undergoing a fast, reversible decomplexation when dendrimers
118+ or 242+ are first reduced.11

We have also investigated the electrochemically controlled
complexation of dendrimers 1 and 2 with 1,4-dimethox-
ybenzene. Similar negative shiftsin the half-wave potentials for
the radical cation and fully oxidised states of the dendrimers
were obtained to those observed upon the addition of oligomer
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Fig. 2 CV data for (a) dendrimer 1 and (b) 2 (~10—5 M) recorded in the
absence (—) of and in the presence (---) of an excess of oligomer 3 (~10-3
M).
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3, indicating that electrochemically controlled supramolecular
interactions occur. However, adecrease in the peak currents for
the 118+ and 242+ states was not observed, indicating the overall
changein the effective diffusion coefficient for these systemsis
smaller than that obtained following the addition of oligomer 3
(see ESIT). This result is expected as strong interactions
between dendrimers 118+ and 242+ and 1,4-dimethoxybenzene
are entropically unfavourable.

To provide further evidence for the electrochemically
controlled interactions between 2 and 3 we have investigated
the fluorescence spectroscopy of oligomer 3 in the presence of
the neutral and oxidised dendrimer, with the expectation that the
electron-deficient 221+ and 242+ states would quench the
emission of the oligomer upon complexation (Fig. 3).12 Indeed,
the fluorescence spectra of oligomer 3 measured in the presence
of approximately one equivalent of dendrimer 221+ or 242+
reveadled a significant quenching (~40%) in the emission
spectra of the oligomer (Fig. 3).13 Interestingly, the 221+ and
242+ gpecies appear to be equally efficient in quenching the
oligomer’s fluorescence.

In conclusion, we have established that electrochemical
oxidation of dendrimers 1 and 2 can trigger supramolecular
interactions with 1,4-dimethoxybenzene and its oligomer 3.
Moreover, the electrochemically controlled supramolecules
display some degree of reversibility. Weare currently exploring
the redox controllable architectures formed between related
oligomers and dendrimers to provide novel devices and
biomimetic systems, and the results of these investigations will
be reported in due course.
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Fig. 3 Fluorescence emission spectra of oligomer 3 (~10-5M) recorded in
the presence of 2 (~10—5 M) (blue) and electrochemically generated 221+
(red) and 242+ (green) states, Aex = 300 nm.
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