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2 2k Cu(l)(B-diketonate) 2313824 Cu(l)(hfac)PR+«P= phosphine, R Me, Et, Bug Jjelich
FFE-2 vlpgoladl A fel A slaWT3) &4 microelectrode & Al-4-3}o] o] & 2259 A7y HUL
zApsksiel BV ER SN F3 H-AFH 9% Cullihfac)PRs XE-E9 #1{HL AFTH
AEo] CuOE 7l 143 Y22 8= e} &4 microelectroded o] 43 thA)-AFol 24
olg #Ego] 147 o2 AW YAstlon, FiAFE 45~67X107° cm¥/secite 2 vebidc}

ABSTRACT. Complexes of CulI)(hfac)PR.(P: phosphine and R: Me, Et and Bu) as Cu(I)(B-diketonate)
compounds have been synthesised and their electrochemical properties have been investigated using
glassy carbon and carbon microelectrode in aprotic solvent. Reduction process of Cu(I}hfac)PR; compou-
nds carried out one electron pathway to Cu{®) by cyclic voltammetry in acetonitrile solution. Chronoampe-
rometric curve using carbon microelectrode shows that these complexes are one electron process and

diffusion coefficients are 4.5~6.7X10 ¢ cm?¥/sec.
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Fig. 1. Crystal structure of Cu(I)(hfac)PMe,. Ellip-
soids are shown at the 50% probability level.
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Fig. 2. Cyclic voltammogram recorded at glassy car-
bon electrode in 0.1 M TBAP-acetonitrile containing
10 mM Cul)(hfac)PMe; solution. Scan rate was 100
mV/sec.
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Fig. 3. Cyclic voltammogram recorded at glassy car-
bon electrode in 0.1 M TBAP-acetonitrile containing
10 mM Cu(l)(hfac)PEt; solution. Scan rate was 100
mV/sec.
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Fig. 4. Cyclic voltammograms recorded at glassy car-
bon electrode in 0.1 M TBAP-acetonitrile containing
10 mM Cu(I}hfac)PMe, solution according to reverse
potential; (a) —1.8, (b} —16, () —14. (d} ~1.2, (e)
—10, (fH —08YV, and (g) —04V, respectively. Scan
rate was 100 mV/sec.
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Fig. 5. Cyclic voltammograms recorded at glassy car-

bon electrode in 0.1 M TBAP-acetonitrile containing

10 mM Cu(IXhfac)PMe; solution according to scan ra-

tes; (a} 50, {b) 100, (¢) 200, and (d) 400 mV/s.

Curront, A

(Time=s t0E€.5)

1
02 025 03 035 04 045 OS5 055 08 065
(Scan rate, ¥/sec) " 1/2

Fig. 6. Plot of i, versus »'” from Fig.5.
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Table 1. Peak potentials and peak currents observed from cyclic voltammetry

Peak potential, V vs. SCE

Peak current, A

Complex Scan rate, mV/sec
E, (c1) E, (al) i (c]) fpe (al)
Cu(I)(hfac)PMe, 3 —0.037 0.397 1.08Xx 107 54X10°%
100 —0.097 0.442 1241073 79%107¢
200 -0.167 0510 1.34X10°5 1.22X10°5
300 —0.203 0525 1.61x1075 1.52x10°%
400 —0.259 0.553 1.77X107° 1.77X10°5
Cu(l)(hfac)PEt; 50 =0.025 0372 821x10 ¢ 53X10°*
100 —0.051 0416 1.01X10°° 72Xx10°¢
200 —0.097 0.489 117X107* 114 X105
300 —0.138 0513 132X10°% 1.31X 105
400 —0.197 0537 1.52X10°* 157x10°*
Cu(IXhfac)PBu; 50 —0.021 0.370 9.27X10°° 53X10°¢
100 —0.043 0415 115X 10" 74%107°°
200 —0.087 0.481 124X 107° 120X 10°¢
300 =0.112 0.504 142X107% 141x10°8
400 —0.157 0.518 169X 107" 1.69Xx10°°
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Fig. 7. Chronoamperometric results obtained at car-
bon microelectrode for the solution of K;Fe(CN)s in
1M KNGOy A) and 10 mM Cu(Mhfac)PMe; in 01 M
TBAP-acetonitrile (B).
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Fig. 8. A classical Cottrell plots for chroncampero-
metric results shown in Fig. 7.

Table 2. Kinetic parameters for Cu(l){hfac)PR; com-
pound

Complex n Do, cm®/s
Cu(IXhfac)PMe; 101 67X10°¢
Cu(I)(hfac)PEt; 105 4.5%10°%
Cu(IXhfac)PBu; 0.98 5.9X10°¢
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