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ABSTRACT. The reaction of VO,* with benzyl aleohol in perchloric acid and aqueous dimet-
hylformamide leads to the fo rmation of VO** and benzaldehyde. The products, VO?* and benz-
aldehyde, are identified by infrared spectroscopy and gas chromatography. Kinetic studies on the
reaction of VO," with benzyl alcohol have been carried out using visible spectroscopy. The emp-
irical rate equation can be expressed as —d(VO,*)/dt=2{ko+ kg (HCIO)} {VO,") [CsH;CHOH)
The rate determining step for the reaction is the process for the formation of VO?* and CgHj
.CHOH. The activation parameters are JH*=13.324-1.73 kcalmol~! and 455=—31.02+0. 09calmo] !
K1 for the oxidation of benzyl alcohol in agueous dimethyiformamide.
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Fig. 1. Infrared spectrum of VO(CIOQ;), obtained

from the solution of reaction of VO,* with benzyl
aleohol,
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Fig. 2. Electronic absorption spectra of the solution
of the reaction of VOs+ with benzyl alcohol in 26%
aqueous dimethylformamide at 50°C. (VO,*)=2.03%
10-3M, (C¢HsCH,OH) =3.39M, (HCIO,) =9. 26X 102
M. 1, absorbance at initial time; 2, absorbance at
infinite time.
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Fig. 3. Spectrophotometric titrations of VOt with
benzyl alcohol in 50% and 70% dimethylformamide
~water mixtures: 1, [(VO,*)=1.27X10"*M in air atm-
osphere and 8 26X 1074M under nitrogen gas; 2,
[RCIO,) =3.79x107’M, T=60°C.
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Table 1. Observed rate constants for the reaction of
VO,* with benzyl alcohol in 26~379% dimethylform-
amide-water mixtures at 50°C

(V0,7 [CeHsCHy (HCIO) = %6 (V/V)  Rowa X 10%,

X105M OH},M = ;X104 M of DMF  sec™!
203 0.07 9.26 37 0.19+0.02
203 0.20 9.26 37 0.36x0.01
203 0.34 9.2 37 0.68+0.01
203 068 9.2 37  1.39+0.03
203 102 9.2 37  1.8240.05
203 135 9.2 37 2.35+0.06
208 169 9.2 37  2.72+0.08
203 203 9.2 37 3.50%0.11
203 339  9.26 37 5.23+0.23
2.03 339 22 26 2.39+0.32
203 339 2.9 2 3.01%0.28
203 339 3.7 2% 4.26+0.51
203 339 44 2%  54210.46
203 3.3 519 2 5.4440.34
203 339 889 26 9.33+0.61
203 339 923 2% 9.75%1.48
203 339 923 26  5.56+0.85°
2.03 3.3 9.2 26 7.97+1.13
203 339  9.23 2% 9.77::2.03
203 339 923 26 16.26+2. 214
203 208 9.2 2% 3.79:0.07
203 203 9.2 2% 3.75+0.07

abe, and? are 40, 45, 50, and 55°C, respectively. cunder
N2, funder air.
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Fig. 4. Dependence of the observed rate constants
on (CgHsCH,OH) for the reaction of VO,* with benzyl
alcohol in 37% aquecus dimethylformamide at 50°C.
(VO,*) =2.03%10-3M, (HCIO,) =9. 26 10-2M.

100F . ./
o

0 20 0 8, 80 100
[H*] x10°, M

Fig. 5. Dependence of the observed rate constants

on (HCIO;) for the reaction of VO,* with benzyl

alcohol in 26% aqueous dimethylformamide at 50°C.
(VO;*) =2. 03X 107M, (CsHsCH,OH) =3. 39M.
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Fig. 6. Temperature dependence of the first-order
rate constants for the reaction of VO,* with benzyl
alcohol. (V0;*)=2.03x1073M, (CsHsCH,OH) =3.39
M, (HCIO) =9.23x10~2M.
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