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Introduction VO(ma), [(41-OCH,)VO(ma)],
Studies of the detailed oxidation kinetl@nd solution EPR _ _ _
properties of the potent insulin mimi€ bis(maltolato)oxova- specially designed to possess a constant cross-sectional area. Suscep-

nadium(lV) (VO(ma)—see Scheme 1) led to the unexpected tibilities were corrected for sample holder background signal over the
discovery of a new maltolato dimer {OCHs)VO(ma)p (ma- entire temperature range studied, and a diamagnetic correctio8®f

is the maltolato ligand (3-oxy-2-methykFépyran-4-onato- x 1078 cm® mol~* was applied to the susceptibilities calculated on a
9 y yrapy per mole of vanadium basis.

0%0%). Preparation of [(#-OCH3)VO(ma)].. To a mixture of Na (0.076

In this note, the synthesis of {OCH;)VO(ma) by the g, 3.3§mmol) an(g(lcl:bDH (1)80 r(nL) )\}vas added solid VO(mzaE)I.OO
alcoholysis of VO(ma)in methanol is described and the X-ray g 3.15 mmol). This mixture was stirred at room temperature for 10
structure of [(-OCHg)VO(ma)}k is reported. This dimer was  h, yielding [(t-OCHs)VO(ma)k, a gray powder, which was isolated
found to contain a planar rectangular #®),0;] core consist- by filtration, washed with CEDH (3 x 20 mL), and dried under
ing of methoxy-bridgedrans-oxovanadium(lV) moieties. Two vacuum (yield 0.183 g, 26% based on V). Purple-green crystals suitable
maltolato ligands complete the distorted €qjuare pyramid of for an X-ray structural determination were deposited from MeOH/CH
each oxovanadium(lV) moiety, producing an overall chairlike Cl, (5:1) solutions over a period of 1 month. Anal. Calcd (fo_und) for
conformation for the molecule. CuH160:10V2: C, 37.69 (37.65); H, 3.61 (3.61). IR (cth KBr disk):

Variable-temperature (2300 K) magnetic susceptibility 965 (v=o). #en(RT) = 2.07 ue.

: . T X-ray Crystallographic Analysis of [(#-OCH3)VO(ma)l.. Se-
measurements show strong antiferromagnetism=( —107 lected crystallographic data appear in Table 1. The final unit-cell

—1 i di i i i i ; . )
cm ) for this dimer. Mixed-ligand oxovanadium(lV) dimers 4 ameters were obtained by least-squares calculations on the setting
with §0Iv_ent-der|v_ed bridging !lgands are ub_lqmtous n th_e angles for 25 reflections with®2= 34.2-45.2. The intensities of

coordination chemistry of vanadium; examples include the solid- three standard reflections, measured every 200 reflections throughout

state structures of hydroxy-,0xo->6 and alkoxy-bridged the data collection, showed only small random fluctuations. The data

species which have been reported. were processédind corrected for Lorentz and polarization effects and
for absorption (empirical; based on azimuthal scans).

Experimental Section The structure was solved by direct methods. The dinuclear molecule

is situated at a crystallographic inversion center. The non-hydrogen
atoms were refined with anisotropic thermal parameters, and the
hydrogen atoms were refined with isotropic thermal parameters. No
correction for secondary extinction was necessary. Neutral-atom
scattering factors for all atoms and anomalous dispersion corrections
were referenced to polystyrene. Analyses for C and H were carried for the_non-hydrogen atoms were taken from the refs 9 apd 10,
’ respectively. Selected bond lengths and bond angles appear in Table

out by Mr. Peter Borda in this department. The room-temperature 2. Complete tables of crystallographic data, atomic coordinates and
magnetic moment was measured on a Johnson Matthey MSB-1 balance,’ P Y grap ’

Variable-temperature magnetic susceptiblity data were obtained in theequivalent isotropic thermal parameters, bond lengths, bond angles,
range 2-300 K at a field of 10 000 G using a Quantum Design (MPMS) hydrogen atom parameters, anisotropic thermal parameters, bond lengths

and angles involving hydrogens, torsion angles, intermolecular contacts,
SQUID magnetometer. The sample holder, made from PVC, was least-squares planes, and-B:--O interactions are included in the

Supporting Information.

Materials and Methods. All manipulations were conducted under
an atmosphere of dinitrogen. All chemicals were reagent grade and
were used as received. VO(mayas synthesized as described
previously? Infrared (IR) spectra were recorded as KBr disks in the
range 4006-400 cm? on a Mattson Galaxy 5000 Series FTIR and
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Table 1. Crystallographic Data for (-OCH;)VO(ma)b

formula C14H16010V2 Z 2

fw 446.16 Peale, g/C? 1.668

crystal system  monoclinic T, °C 21

space group P2:/n radiation Mo

a A 8.9260(7) A 0.710 69

b, A 11.014(1) u, cmt 10.66

c, A 9.362(1) transm factors (rel)  0.84..00

B, deg 105.239(7) R 0.035

vV, A3 888.0(1) R.? 0.033
AR = JIIFol = IFell/Z|Fol. ® Ry = (W(IFo| — [Fcl)?YwIFo[)"2

Table 2. Selected Bond Lengths (A) and Angles (deg) for
[(u-OCHs)VO(ma)L

V(1)—0(2) 1.938(1) V(1)}0(@3) 2.017(1)

V(1)—0O(4) 1.967(1) V(1)}0(4)* 1.946(1)

V(1)—0O(5) 1.588(1) V(1)rV(1)* 3.0806(6)
0O(2)-V(1)—0(3) 81.46(5) O(2rV(1)—0(4) 89.25(6)
O(2)-V(1)—0O(4)* 137.93(6) O(2rV(1)—0O(5) 111.68(7)
O(3)-V(1)—0(4) 148.04(6) O(3yV(1)—O(4)* 90.47(5)
O(3)-V(1)—0O(5) 104.21(7) O(4yV(1)—O(4)* 76.15(5)
0O(4)—-V(1)—0O(5) 107.64(7) O(4)*V(1)—O(5) 110.33(7)

* Symmetry operation-x, —y, —z.

H(S)

Figure 1. ORTEP representation (33% probability ellipsoids) for non-
hydrogen atoms and labeling scheme of§CHs;)VO(ma)b.

by the rectangular core, producing an overall chairlike confor-

mation for the molecule. Each vanadium atom possesses a

distorted square pyramidal geometry, defined by the O
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Figure 2. Plots of magnetic susceptibility and magnetic moment on a

per mole of vanadium basis vs temperature. Lines are best-fit to theory
as described in the text.

in coordination environment, implying that the structure of the
[VO(ma)]* species, which has been shown to predominate at
low pH (~2—3) by solution potentiometrfcand EPR studies,
probably possesses this isostructural [VO(ma)ptif. Similar
compounds of other ligands have been reported, including [(
OCHz)VO(acac)}’, which differs in the key respect that it
possesses a symmetrically bridged squares\xO;] core but
possesses a similar chairlike orientation.

Magnetic susceptibilities plotted versus temperature (Figure
2) clearly show a broad maximum around 1500 K,
consistent with the presence of significant antiferromagnetic
coupling. The increase in susceptibilities with decreasing
temperature in the very low temperature region is often seen in
strongly antiferromagnetically coupled systékand arises from
a small amount of paramagnetic impurity in the sample. The
magnetic susceptibilities were fitted to eq 1 for antiferromag-

o of

exp(20/KT)

P
1+ 3 exp(D/KT) * ] TP @)
netically coupledS = 1/, dimerd? with allowance for a
paramagnetic fractioR and temperature-independent paramag-
netism (TIP). In modeling the datg,was set at 2.00 ani] P,
and TIP were allowed to vary. The best fit values-oi, P,
and TIP were 107 cm, 0.015, and 0.000 135 ¢hmol1,
respectively. The best fit was the one which minimized the
functionF in eq 2. The value oF, which provided a measure

i\2]1/2

1" XcalcI — Xobs

i @
ni= Xobs

coordination set, with the vanadium atom 0.610 A from the basal of agreement between experimental data and the model, was

plane defined by O(2), O(3), O(4), and O(4)*. The [VO(ma)]
unit of the dimer, consisting of the oxovanadium (IV) moiety
and the maltolato ligand, is essentially identical to the [VO-
(ma)]" unit in the parent compound VO(m&) The oxo-
vanadium bond lengths (1.596(7) A for VO(ma@pmpared to
1.588(1) A for V(1)-O(5)) and the ligand bite angles (81°46
for VO(ma), compared with 81.5for O(3)—V(1)—0(1)), as
well as the VO distances (2.024(8) and 1.958(8) A for the
ketonic and enolic VO distances, respectively, of VO(ma)
compared to 2.017(1) and 1.938(1) A for VEQ(3) and V(1)
0O(2) of the dimer), are not significantly different. The structure
of the [VO(ma)j" unit is conserved even with a radical change

0.027 in this case.

It is interesting to compare the magnitudeJobbtained for
this maltolato complex-{J = 107 cntl) with values reported
earlier for related citrafd and 3-hydroxy-2-glutarat® com-
plexes. Using the convention of ligands on thandy axes,
andz coincident with \=0, the magnetic orbitals on each of
the metal ions in these complexes are theotbitals, and this

(11) Burojevic, S.; Shroeky, I.; Bino, A.; Summers, D. A.; Thompson, R.
C. Inorg. Chim. Actal996 251, 75.
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(13) Castro, S. L.; Cass, M. E.; Hollander, F. J.; Bartley, Snbrg. Chem.
1995 34, 466.



Notes

configuration favors direct metaimetal exchange over ligand-
mediated superexchang.

In such geometries as thens[(O=V).0,] conformation
found in [(u-OCHs)VO(ma)k, the magnitude of this exchange
is expected to be related directly to the-V distance; this is
indeed observe®1® As the V-V distance decreases from
3.107 A in the glutarato complékto 3.0806 A in the maltolato
complex to 2.949 A in the citrato complékthe value of—J
increases from 30 to 107 to 212 chi®

Conclusion

The alcoholysis of the potent insulin mimic VO(mgjelds
[(u-OCHs)VO(ma)b, which crystallizes as a centrosymmetric
dimer possessing a planar rectangularf),0;] core consist-

(14) Hasty, E. F.; Colburn, T. J.; Hendrickson, D.INorg. Chem1973
12, 2414.
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ing of methoxy-bridgedrans-oxovanadium(lV) moieties. The
individual [VO(ma)I" units are structurally identical to those
found in the parent compound VO(ma)and temperature-
dependent magnetic susceptibility measurements are indicative
of a strongly antiferromagnetically coupleetd = 107 cnt?)
oxovanadium(IV).
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