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ABSTRACT. The electrochemical reduction of carbon-6-dibromo groups on 6,6-dibromo penicillanic
acid 1,1-oxide(DBPA) was investigated by direct current, differential pulse polarography, cyclic voltam-
metry and controlled potential coulometry. The irreversible two electrons transfer en the reductive debro-
mination of each bromo group proceeded by EC,EC mechanism at the two electrode reduction steps(—0.48,
—1.62 volts). The 6-bromo-PA and 6,6-dihydro-PA was synthesized by controlled potential electrolysis.
Upon the basis of results on the products analysis and interpretation of polarograms obtained at various
pH, electrochemical reaction mechanism was suggested.
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Scheme 1. Synthesis of sulbactam derivatives from 6-
amino-penicillanic acid.
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Fig. 1. Typical DP polarograms of (a) 6-bromo-PA,

and (b) 6,6-dibromo-PA in 0.1M TEAP solution.
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Fig. 2. Concentration dependence on the limiting cur-
rent of DBPA. —@- : 1st wave, —O— : 2nd wave.
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Fig. 3. Variation of limiting current with a drop time.

-@- . lst wave, —C>- : 2nd wave.
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Fig 4. A plot of log ifi,—¢ vs. potential for DBPA
polarogram. —@- : 1st wave, ~C- : 2nd wave.
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Table 1. Polarographic data for the reduction of
DBPA in 0.1M TEAP solution
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Ag-AgCl transfer(an)  transfer(n)
048 255 200 0.23 1.8(2.0)
1.62 130 100 0.45 2.3(2.0)
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Fig. 5. Cyclic voltammograms of the DBPA in 0.1 M
TEAP solution. Sweep rates : 10, 20, 50, 100, and 200
mV/sec.

Table 2. Cyclic voltammogram data for the reduction of DBPA in 0.1M TEAP solution

Reduction Sweep Peak potential Current ipe/ VY2
step rate (volts) (pA)
(mV/sec) —~E, —E,, T Tpa

1st wave 200 0.640 48 - 0.34
100 0.563 33 - 0.33
50 0.542 2.6 — 0.36
20 0.535 1.8 - 040
10 0.528 14 - 044

2nd wave 200 1.624 30.0 - 212
100 1.606 19.0 - 1.90
50 1.570 135 - 191
20 1.543 12.0 - 2.68
10 1.516 09.0 — 2.85
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Fig. 6. Effects of pH change on half wave potentials
and limiting current of DBPA in 0.1 M TEAP solution.
-@®- [ 1st wave, —O— ! 2nd wave.
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Fig. 7. Variation of DP polarogram on the electroly-
zed DBPA in 0.1 M TEAP solution. (a) before elec-
trolysis (b) for 2 min, (¢) for 5min, (d) for 10 min,
(e) after electrolysis(for 20 min) at —1.20 volts ; (f)
for 30sec, (g) for 2min, (h) for 10 min, (j) after
electrolysis at — 1.75 volts.
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Scheme 2. Electrochemical mechanism on the step-
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