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¥ 5. Cyclic voltammograms of 4.8 x 1073 mol dm™3 Oz in the presence of H2Q derivatives, (a) methyl-H2Q, (b)
dimethyl-H2Q, (c) trimethyl-H2Q, (d) tetramethyl-H2Q, (e) chloro—H:Q, (f) dichloro—H2Q, (g) trichloro-H:Q,
and (h) tetrachloro-H2Q in N,N-dimethylformamide containing 0.1 mol dm™® TPAP, recorded with a glassy
carbon electrode at a scan rate of 0.1 V s™!. Concentrations (X107 mol dm™?) of hydroquinone derivatives are
(d,e, f, g,h)0,1.0,2.0,3.0, (c) 5.0, and (a, b) 7.0. (i) Relationships between the slope values (full black square)
obtained from the CV results and calculated energies, AG° and E. values for 2PCET (full red and blue circles),
AAG- values for the initial PT (PT1) between O2"~ and H2Q derivatives, and those for ET2 and concerted PCET
between HO2" and HQ™ formed after PT1 (open triangles, squares, circle, respectively).
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K 6. (/) Observed (lines) and simulated (circles) cyclic voltammograms of Oz in the presence of H2Q. (45)

Scheme of electrochemical reduction of O2/02°" in the presence of H2Q. 'One-elecron reductions of 02/02°",
’hydrogen bond complex (H2Q—O32)/ prereactive complex (PRC: H2Q—02""), and 3one electron Q/Q"", Q"7 /Q*”
redox processes. Three elementary steps of two-proton-coupled electron transfer (2PCET) between H2Q and O:2
*7: (1) formation of PRC, (ii) intracomplex 2PCET involving two protons and one-electron transfer, and (iii)

dissociation of product complex. Formation and dissociation constants, Kf, Kr ', and Kaq.
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