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Abstract To understand the effects of organic ligands on the reaction equilibrium, interactions between a series of
diperoxovanadate complexes [OV(O,),L]™ (L=D,O or HOD, the corresponding peroxovanadate species (bpV)) and [OV
(0y),LL']" n=1-2; LL" =3-hydroxyl-picolinate (3-OH-pic), 2-(2'-pyridine)-imidazole (py-im), 1,10-phenanthroline (phen),
the corresponding peroxovanadate species bpV(3-OH-pic), bpV(py-im), and bpV(phen) and 1-ethyl-1H-imidazole (N-
Et-im) in solution were explored using multinuclear (*H, “C, and *'V) magnetic resonance, COSY (correlated spectroscopy),
HSQC (heteronuclear single quantum coherence) and variable temperature nuclear magnetic responance (NMR) using
0.15 mol - L™ NaCl ionic medium to mimic physiological conditions. Experimental results indicated that the reactivity
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of these four complexes with 1-ethyl-1H-imidazole decreased as follows: bpV >bpV (3-OH-pic)>bpV (py-im)>

bpV(phen). The coordinating ability, the steric effect, and the molecular weight of these organic ligands affected the

reaction equilibrium. A new six-coordinated peroxovanadate species [OV(O,).(N-Et-im)]~ was formed because of

competitive coordination.
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Table 1 'H and ®C NMR spectral data of the interaction systems of diperoxovanadate and N-Et-im

Chemical shift (5)
lH MC
bpV+N-Et-im* [OV(O,)o(N-Et-im)]” 1.26-1.34(t, J=7.3 Hz, 3H, CH,), 3.95-4.05 137.8, 127.2, 120.7, 43.1, 15.1
(q, J=7.3 Hz, 2H, CH,), 7.18-7.22 (m, 1H, 5-H),
7.22-7.28(m, 1H, 4-H), 8.05-8.09(m, 1H, 2-H)
N-Et-im 1.19-1.26(t, J=7.3 Hz, 3H, CH,), 3.80-3.94 136.9, 126.4, 119.9, 42.2, 15.3
(q, J=7.3 Hz, 2H, CH,), 6.84-6.90(m, 1H, 5-H),
6.99-7.05(m, 1H, 4-H), 7.56~7.64(m, 1H, 2-H)

System Species

bpV(3-OH-pic)+N-Et-im*  [OV(0,),(3-OH-pic)]*  7.33-7.47(m, 2H, 4-H, 5-H), 8.55-8.62 171.1, 157.5, 144.2, 134.0,
(m, 1H, 6-H) 1294, 129.1
3-OH-pic 7.02-7.13(m, 2H, 4-H, 5-H), 7.77-7.84 173.1, 156.7, 139.9, 134.8,
(m, 1H, 6-H) 128.2, 125.5
[OV(O),(N-Et-im)]-  1.14-1.20(t, J=7.3 Hz, 3H, CHJ), 3.83-3.92 137.6, 127.0, 120.5, 43.0, 15.0

(q. J=7.3 Hz, 2H, CH.), 7.07-7.10(m, 1H, 5-H),
7.13-7.17(m, 1H, 4-H), 7.94-8.00(m, 1H, 2-H)

N-Et-im 1.06-1.13(t, J=7.3 Hz, 3H, CH,), 3.71-3.79 136.7, 126.2, 119.7, 42.1, 15.2
(q, J=7.3 Hz, 2H, CHy), 6.72—6.79(m, 1H, 5-H),
6.87-6.93(m, 1H, 4-H), 7.48-7.55(m, 1H, 2-H)

bpV(py-im)+N-Et-im" [OV(Oy)(py-im)]” 6.92-6.96(m, 1H, 5'-H), 7.09-7.11(m, 1H, 5-H), 146.3, 144.8, 142.5, 1384, 130.2,

7.28-7.32(d, J=7.8 Hz, 1H, 3'-H), 7.40-7.46 124.3, 120.4, 118.4
(m, 1H, 4-H), 7.46-7.50(m, 1H, 4'-H),
7.70-7.80(m, 1H, 6'-H)

py-im 6.90-6.92(m, 2H, 4-H, 5-H), 7.04-7.07 (m, 1H, 148.8, 146.8, 145.3, 138.1, 123.8,
5'-H), 7.50-7.58(m, 2H, 3'-H, 4'-H), 8.15-8.20 123.7, 120.2
(d, J=4.7 Hz, 1H, 6'-H)

[OV(O.)(N-Et-im)|-  1.14-1.20(t, J=7.3 Hz, 3H, CH,), 3.83-3.90 137.6, 127.0, 120.6, 43.0, 15.0
(q. J=7.3 Hz, 2H, CH,), 7.06-7.09(m, 1H, 5-H),
7.12-7.16(m, 1H, 4-H), 7.94-7.99(m, 1H, 2-H)

N-Et-im 1.06-1.13(t, J=7.3 Hz, 3H, CH,), 3.71-3.79 136.7, 126.2, 119.8, 42.1, 15.2
(q, J=7.3 Hz, 2H, CH,), 6.73-6.79 (m, 1H, 5-H),
6.88-6.90(m, 1H, 4-H), 7.50-7.53(m, 1H, 2-H)

bpV(phen)+N-Et-im* [OV(O,)y(phen)]” 7.13-7.17(d, J=8.6 Hz, 1H, 5-H), 7.17-7.20 153.8, 149.2, 143.5, 140.3, 139.8,
(m, 1H, 8-H), 7.22-7.26(d, J=8.6 Hz, 1H, 6-H), 136.6, 129.0, 128.0, 126.6, 125.5,
7.45-7.50 (m, 1H, 3-H), 7.62-7.68(d, J=7.4 Hz, 124.5, 123.2

1H, 7-H), 7.95-8.00(d, J=7.8 Hz, 1H, 4-H),
8.54-8.60(m, 1H, 9-H), 9.42-9.50(m, 1H, 2-H)

phen 6.95-6.98(m, 2H, 5-H, 6-H), 7.30-7.35 145.9, 143.6, 136.9, 128.0, 125.9,
(m, 2H, 3-H, 8-H), 7.90-7.95(d, J=7.8 Hz, 2H, 124.4
4-H, 7-H), 8.17-8.22(m, 2H, 2-H, 9-H)

[OV(O),(N-Et-im)]-  1.00-1.07(t, J=7.3 Hz, 3H, CH,), 3.69-3.76 137.5, 127.0, 120.4, 42.8, 14.9

(q, J=7.3 Hz, 2H, CHy), 6.90-6.95(m, 1H, 5-H),
7.08-7.11(m, 1H, 4-H), 7.87-7.90(m, 1H, 2-H)
N-Et-im 0.94-1.00(t, J=7.3 Hz, 3H, CH,), 3.54-3.64 136.8, 127.0, 119.4, 41.6, 15.3
(q, J=7.3 Hz, 2H, CH,), 6.60—6.65(m, 1H, 5-H),
6.70-6.77(m, 1H, 4-H), 7.27-7.31(m, 1H, 2-H)

‘n(bpV):n(N-Et-im)=1:2; "n(bpV(3-OH-pic) or n(bpV(py-im)):n(N-Et-im)=1:1; a(bpV(phen)):n(N-Et-im)=1:7; ‘s: singlet, d: doublet,
t: triplet, q: quartet, m: multiplet
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