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Preparation and Electrochemical Characteristics of Chiral Polypyrrole
Film-Coated Electrode Incorporating Palladium Microparticles

Chigusa Seki, Nobuhiro Takano, Yasuo Onishi

(FfasftH Pkl 7#5H23H  GmX<EH Pkl 749H2H)

Abstract

A novel chiral pyrrole monomer, N- camphorsulfonate substituted pyrrole(CPy) has been prepared to
modify electrodes for electrochemical asymmetric organic synthesis. Poly (N-camphorsulfonate
substituted pyrrole) (PCPy) films on glassy carbon electrodes were stable and recognized chiral
camphor sulfonate anion enatioselectively. The quantity of incorporated palladium in PCPy film-
coated electrodes was well correlated with the electricity of PCPy polymerization and less than those
in other N-substituted polypyrrole film electrodes. On PCPy film electrode incorporating palladium
microparticles, the cathodic current for hydrogen evolution was observed.

Keyword: chiral pyrrole, palladium, polymer catalytic electrode, camphor
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Fig. 1 PCPy film-coated electrode incorporating palladium
microparticles
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CPy @ 'H NMR, IR A7 kLB L UOWENE % LL
TIZRT, "H-NMR (CDCL) : d 0.90 (s, 3H, -CH3),
1.02 (s, 3H, -CH3), 1.31-2.43 (m, 15H, 3-CH,-, -CH-,
-[CH>]s-), 3.14 (q, 2H, A va5 = 131.1 Hz, -SO,CH,-),
3.08-3.19 (m, 2H, -CH,NH-), 3.86 (t, 2H, J = 6.92 Hz,
J=17.26 Hz, Pyrrole >NCH,-), 5.20 (t, IH, J = 5.94 Hz,
J =627 Hz, -NHSO,-), 6.12 (t, 2H, J = 1.98 Hz, J =
2.31 Hz, Pyrrole H*%), 6.63 (t, 2H, J = 1.98 Hz, J =
2.31 Hz, Pyrrole H *°); IR (neat): v 3296, 2937, 1745,
1502, 1329, 1281, 1147, 1090, 1065, 727, 571 cm’™;
[a]p” =25 (c=0.5, EtOH)
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Fig. 2 Cyclic Voltammograms of (a) 10mM CPy, 0.1M
BuyNBF, acetonitril solution on glassy carbon disk electrode
and (b) CPy free 0.1M BuyNBF, acetonitril solution on PCPy
film electrode. Scan rate: 100mV s, $=0.071cm?
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Fig.3 Cyclic Voltammograms of PCPy film electrode in
acetonitril containing 0.1M supporting electrolyte as doping
agents,(a) (IS)—(J?-; (b) (1R)-(-)-10-camphorsulfonic acid.
Scan rate 50mV s, $=0.071cm?
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Fig. 4 Plot of the incorporated palladium quantity vs. the

passed electricity for coating of PCPy film on glassy carbon
electrodes. $=0.071cm?
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Fig. 5 Cathodic Current-potential curve for hydrogen
evolution on palladium incorporated PCPy film electrode in
50% ethanol-0.1M HCI — KCI buffer solution (pH=1) . Wpq4
=1.71 u% cm'z, Q=0.14C cm'z, Scan rate = 100mV s'l, S =
0.071lcm
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