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The reaction of 1,3-diamino-2-propanol-N,N,N’,N -tetraacetate (dpot) with VCI3
followed by the addition of benzoic acid (Hbza) or hydroxybenzoic acid (Hhbza) has
yielded the dinuclear vanadium(II) complex, [V2(dpot)(bza or hbza)(H20)2], bridged by

both a deprotonated alkoxo group of dpot and a carboxylato group of bza or hbza.

Vanadium(IIT) chemistry has been receiving a great deal of attention since 1911 when Henzel) discovered that
the sea squirts or tunicates accumulate V(III) ion to a great extent in their blood cells. Despite the importance of
the coordination chemistry of V(III) in elucidating the role of vanadium in the blood cells of tunicates, it is only
recently that the V(III) complexes have been well characterized.

All complexes were prepared under an Ar atmosphere using standard Schlenk techniques. A suspension of
Hsdpot (1.6 g, S mmol) in H20 (30 cm3) was neutralized with NaOH (1 g, 25 mmol). This solution was mixed
with a solution of VCI3 (1.6 g, 10 mmol) in H20 (30 cm3) followed by the addition of Hbza (0.6 g, 5 mmol) in
methanol (30 cm3) or o-, m-, or p-Hhbza (0.7 g, 5 mmol) in 1:2 methanol/water (30 cm3). The reaction mixture
was allowed to stand at 60 °C for a day. The deposited dark green crystals were collected by filtration. The yields
were 75-99%. Anal: Found: C, 38.18; H, 3.89; N, 4.72%. Calcd for [V2(dpot)(bza)(H20)2]-H20
(C18H24N2014V2): C, 38.36; H, 4.07; N, 4.72%. Found for o-hbza complex: C, 35.26; H, 3.80; N, 4.67%.
Found for m-hbza complex, C, 35.86, H, 3.85, N, 4.71%. Found for p-hbza complex, C, 34.96; H, 3.68; N,
4.65%. Calcd for [V2(dpot)(hbza)(H20)2]-H20 (C18H24N2015V2): C, 35.44; H, 3.96; N, 4.59%.

The m-hbza complex, [V2(dpot)(m-hbza)(H20)2] (1), crystallized in an appropriate size with good quality
and was subjected to an X-ray crystal structure analysis.2) The perspective view of 1 is shown in Fig. 1. The
structure of 1 is very similar to that of the Fe(III) analogue.3) Two V(III) centers are bridged by a deprotanated
alkoxo group of dpot and a carboxylato group of m-hbza.4) The alkoxo bridge angle is 131.3(1)° and is larger
than those in bis(u—alkoxo) complexes; 110.3° for [V2(dpot)2]2' 5,6) and 108° for [V2(hedtra)2]2' 7)
(hedtra=N-hydroxyethyl-N,N’,N -triacetate). Consequently, the V-V separation (3.593 A) is longer than the
corresponding ones in [V2(dpot)2]2‘ (3.343 A) and [V2(hedtra)2]2‘ (3.296 .Z\). The geometry and dimensions in
the carboxylato bridging moiety are similar to those in [V2oL2(u-0)(u-CH3C00)212+ (L=1,4,7-trimethyl-1,4,7-
triazacyclononane).8)

In contrast to the hepta-coordination in [V2(dpot)2]2', each V(III) center in 1 exhibits hexa-coordination
which is completed by a tertiary amine nitrogen, two acetato oxygens, an alkoxo oxygen of dpot, a carboxylato
oxygen of m-hbza, and an oxygen of water. This difference in coordination geometry would result from the
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expansion of the 09-V1(2)-021(22) angle (93.4(1) and 93.7(1)°) of the bridging moiety due to the carboxylato
bridge (69.7° for [V2(dpot)2]2- 3:6)). Though the two V centers are crystallographically unequivalent, the
geometry and dimensions around them are almost the same. The coordination bond distances of dpot in 1 are
shorter than those found in [V2(dpot)2]2- 3:0); ray(V-Ocarboxylato), 1.959 vs 2.043 A; ray(V-Oalkoxo), 1.973
vs 2.037 A; rav(V-N), 2.153 vs.2.309 A, being consistent with the difference in the coordination number of the
two complexes. The maximum deviation of the sum of the in-plane angles around the V(III) ion from 360° is
1.1°, indicating the high planarity of the vanadium center and four coordinating atoms.

Interestingly, on each V(III) ion in 1, the two
carboxylato groups of dpot occupy trans position,
while in [V2(dpot)2]2- those are in a cis position.
This trans coordination results in a fairly distorted
octahedron which is displayed with the angles of
151.1(1)° and 151.6 (1)° for the O3-V1-O1 and O5-
V2-O7 angles, respectively.

The IR, Raman, and electronic absorption spectral
properties of the bza, p- and o-hbza complexes have
shown that these complexes also have structures
similar to that of the m-hbza complex 1.

The fact that vanadium(III) forms a complex

having a structure similar to that of the iron(III)
Fig. 1. Perspective view of 1. analogue would give some implication to the puzzling
role of vanadium(IIl) in biological systems.
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