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Electrode reactions of catecholamines were investigated by employing a gold electrode cov-
ered with a monolayer of a cyclodextrin derivative (1), which was prepared from bis (@-car-

boxyundecyl) disulfide and 6-amino-6-O-deoxy-B-cyclodextrin.
DOPA was mostly prevented by a 1-monolayer at the surface of a gold electrode.

The electrode reaction of L-
On the other

hand, the electrode reactions of dopamine, norepinephrine, epinephrin still maintained about
50~ 30% of their original values when compared with corresponding anodic peak currents.
Combining the results on the electrode reactions of ferrocene derivatives at the 1-monolayer
modified electrode, we considered that the I-monolayer would recognize the presence or

absence of the carboxyl group in catecholamines.

Keywords : cyclodextrin ; self-assembled membrane ; catecholamines; cyclic voltammetry.
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Fig. 1 Structures of 1 and catecholamines used in
this study
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IR (KBr) 3370, 1540 cm ‘. 'H-NMR (300 MHz, DMSO-
de) 61.12~1.69 (m, 32H), 2.02~2.15 (m, 4H),
2.64~276 (m, 4H), 3.15~3.78 (m, HOD ¥ — 7 |Z&
&), 4.37~4.55 (m, 12H), 4.83 (s, 14H), 5.58~5.90
(m, 28H), 7.55~7.67 (m, 2H). JCEIWE: FHEE
(Ciro6H180N2O70So- 10H:0) C, 44.72;H, 7.08;N, 1.09;S,
2.37%. FEHIMEC, 44.72;H, 7.21;N, 0.98;S, 2.37%.
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Fig. 2 Cyclic voltammograms of catecholamines
{ (A), dopamine; (B), L-DOPA; (C), norepinephrine;
(D) epinephrine} at a bare (solid lines) and 1-mono-
layer modified (dotted lines) gold electrodes in 0.1 M
phosphate buffer solutions (pH 7.4)

Concentration of the catecholamines: 0.5 mM; Scan
rate: 0.1 V/s; Electrode area: 7.1 mm’
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Fig. 3 Correlations between square root of scan rate
and anodic peak current of catecholamines (O,
dopamine; O, L-DOPA; A, norepinephrine; X, epi-
nephrine) at bare (A) and 1-monolayer modified (B)
gold electrodes
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Fig. 4 Structures of ferrocenemethanol (FcOH),
(ferrocenylmethyl) trimethylammonium (FcTMA), fer-
rocenecarboxylic acid (FcA), and 1,1'-ferrocenedicar-
boxylic acid (FcDA)
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Fig. 5 Cyclic voltammograms of the ferrocene deriva-
tives { (A), FcOH; (B), FcTMA; (C), FcA; (D), FcDA}
at a bare (solid lines) and 1-monolayer modified (dot-
ted lines) gold electrodes in 0.1 M phosphate buffer
solutions (pH 7.4)

Concentration of the ferrocene derivatives: 0.5 mM ;
Scan rate: 0.1 V/s; Electrode area: 7.1 mm?
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