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o X RE H Study on amphiphilic molecular-aggregation of

ferrocene derivatives with redox-responsivencss

Amphiphilic compounds with both hydrophilic and hydrophobic groups in their molecule
form in aqueous solutions various types of molecular assemblies, namely, micelles, hexagonal
liquid crystal, and vesicles, depending on the balance between their hydrophilic and
hydrophobic groups. In recent years, the ferrocene-modified surfactants have been the subject
of significant attention because these surfactants have a unique ability of reversible
formation-disruption of micro-aggregation (micelles or vesicles) and interfacial properties by
controlled the oxidation state of ferrocene group.

In this study, novel non-ionic surfactants containing crown ether ring with alkyl ferrocene
moieties, N-(7-ferrocenylheptyl)-aza-18-crown-6-cther 17a, N-(12-ferrocenyldodecyl)-aza-18
-crown-6-ether 17b and bolas surfactant 1,1°-ferrocene-bis(undecyl-aza-18-crown-6-¢ther) 20
were first synthesized form 11-bromoundecanoic acid (or 6-bromohexanoic acid) through
eight and four reaction steps. The compound of 20 displayed a good phase behavior have low
critical micelle concentration (cmc) in aqueous solution. Spontaneous micelles and vesicle
formation was observed in the aqueous solution of the reduced form 17a, 17b and 20 above
the cmc. Moreover, compound of 20 can be transformed into syn- and anti- relationships
between the alkyl chains meanwhile transformed the aggregation formation (vesicles and
micelles) and sized due to complexation between macrocycles and cations. Aggregation states
of 17a, 17b and 20 changed drastically by the oxidoreduction of ferrocene moieties. This
reversible formation and disruption of micelles induced by the redox reaction were found to
be brought about by drastic increase in hydrophilicity by the oxidation of a ferrocene moiety.
The self-assembly behaviors, morphologies feature of these amphiphilic surfactants 17a, 17b
and 20 in aqueous solution were observed by dynamic light scattering (DLS)} measurements.
Cyclic voltammograms (CV) of 17a, 17b and 20 solutions change with the concentration;
below the cme, the voltammetric shape is of a typical surface-confined species, while above
the ¢cme the diffusion controlled waves are superimposed at the cathodic side of the surface
wave, and far above the cmc the voltammetric shape is of a typical diffusion-controlled
species. The behavior has been explained as the electrochemical reaction coupled with a
preceding disassembled reaction of the micelles.
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