DAEHAN HWAHAK HWOE.JEE

Yornrnal of the Korean Chemical Society)
Vol. 34, No. 4, 1990

Printed in the Republic of Korea

HIEFFAIEUOIE) SAHILLEAV) AH20)A2)
HIELCIHIE x|kl st ST23 o

REA - SR - - 200 - 2SS
KEFASE: MEEASE (LBHKER
(1990. 1. 24 HP

A Kinetic Study of the Substutution of 8 -Disketone in
Bis (8 -diketonato) Oxovanadium (Iv)

Kyu-Tak Howang ' , Jung-Sung Kim, Han-Chul Shin,
In-Whan Kim, and Gi-Tae Kim
Department of Chemistry Education, College of Education,
Taegu University, Kyoungsan 718-714, Kyungpook, Korea
(Received January 24, 1950)

2 % HA(eH "M E| o) B) S uhHE(V) H-B(VOacac))ol A shbe) of4) "ot E(acac) W14
7h ez el idbm)ol Sl AYSE HEETE 3 71 Sojely FREEYLE AP sz A
(VO(acack]>(Hdbm] o2 2 o xYutgel £x e 3 o)

4 E =kKI[VO(acack][Hdbm1/(1 + K[VO(acac),])

47144 R4S K [VOacackdbmH 1/ [VO(acack L Hdbmo)o, 445 4% byt dbmH H-Efol 4
Habm 2 2R} acac™ 29 A% o] F&Eo) sfFshe gho|c)
ABSTRACT Kinetic of substitution of dibenzoylmethanate {dbm) for one acetylacetonate (acac) in
VO (acac), have been studied in various solvents by spectrophotometry. Under the condition [VO
(acac)y) > >[Hdbm)], the rate law for the substitution reaction is expressed as,

rate = &K VO(acac).J[Hdbm]/ (1 + X[ VO(acac).))

where K=[VO (acac),dbmH}/[VO (acac),) (Hdbm] and the rate constant %, corresponds to that of pro-
ton transfer from coordinated Hdbm to leaving acac- in VO {acac), dbmH.
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Table 1. Kinetic parameters for ligand substitution reaction in oxovanadium(1V) complexes

- - . AsH
System Method ! iT.u S’: ; k?r::)]“ K- 1?1101‘ 3 Ref.
VO(H8*-H0 70-NMR 25 5.2x10? 55.7 -6.29 2
axial 170~-NMR 25 ot
VOICHCN)E *~CH,CN TH-NMR 25 2.8x 108 29.5 -83.3 3
VO(CH;0H):*-CH,0H IH-NMR 25 5.7 x 102 39.6 -59.5 4
VO(DMF)*-DMF IH-NMR 25 5.7 x 102 30.4 -90.5 5
VO(DMA)Z*-DMA TH-NMR 25 4.7x 103 423 -33.1 6
VO(Mal)-Mal IH-NMR 25 9.7x 102 36.0 -56.6 7
VO(Gly)y-HGly [H-NMR 25 3.6x 102 33.5 -83.8 8
VOHGly2* formation S.F« 25 1.3x 10 50.3 -16.8 8

aStopped-flow.
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Fig. 1. Spectral change in the reaction of VXacac), and
Hdbm in NM solution at 6.2 °C: VOacac)y = 2.3 x 10-244;
Hdbm = 1.34 x 10-32f; interval, 3 min.
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Fig. 2. Plots of kopeq vs. VONacac); for the substitution
of dbm for acac in VQ{acac), in NM: O, 6.2°C; &,
10.2°C: 0 14.4°C.

Kopea/ s

0 100 200 300 400
M 7 [VOlacac),)
Fig. 3. Plots of Vkypeg vs. 1/ VO{acac), for the substitu-

tion of dbm for acac in VO{acac), in NM: O, 6.2°C; &,
10.2°C; O, 14.4°C.
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‘Table 2. Kinetic data for the substitution of dbm for acac in VOfacac); in NM

Temp. i 7 ko K

°C s 10°1M s 10251 M-l
6.2 57.78+3.41 8.77+0.07 7.73£0.10 65.88+5.17
10.2 43.98 + 2.81 5274021 227+0.13 83.45+ 8.66
144 27.38+1.40 3.61£0.07 3.65+0.19 76.06+5.35

*AH* =58.4 £9.2 kJmol-!, AS* = -69.0+32.5 JK-Imol-1, ;=924 x 102151 jn 25°C.
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Fig. 4. Plots of kyyea vs. VOlacac)dmf for the substitu-
tion of dbm for acac in Y{acac),dmf in DMF: O, 20°C:
O, 25°C; A, 30°C: O, 35°C; alby Ddbm(93%)), 31°C.
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Fig. 6. Plots of kgpeq vs. Vacac)tmp for the substitu-
tion of dbm for acac in VO(acackstmp in TMP: &, 20°C:
&, 25°C: 0, 30°C; O, 35°C.
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Table 3. Kinetic data for the substitution of dbm for acac in V{acac),L in L(L = DMF, TMP)

Rate constant

A A8y

L Parameter

20°C 25°C

30°C 35°C kJmol-! JK~'mol-*

DMF

T™P

koK/M-1s~' 0.0924 +0.0093.151 +0.0{2 0.23310.012 0.397+0.029

koK/M-1s~1 0.52940.093 0.814 + 0.063

69.713.5 ~26.611.6

(0.162 £ 0.018)

1.22:0.12 1.7510.11 586+1.8 -508+49

“by Ddbm (93%).
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Fig. 7. Plot of hypgy vs. HaO for the effect of added H 20

on the substitution of dbm for acac in VO{acac), tmep in
TMP at 25°C,
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Fig¢. 8. Possible mechanism of the substitution of dbm
for acac in VOlacac),. HO Oand H @ @ represent Hacac
and Hdbm tn the enol form, respectively.
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