
metal-organic papers

m2106 Jing et al. � [V(C17H15NO5)O(C10H8N2)]�CH4O�H2O doi:10.1107/S1600536805029855 Acta Cryst. (2005). E61, m2106–m2108

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

(2,2000-Bipyridine-j2N,N000)oxo(N-vanillylidene-
tyrosinato-j3O,N,O000)vanadium(IV) methanol
solvate monohydrate

Bu-Qin Jing, Lian-Zhi Li,* Da-Qi

Wang and Tao Xu

School of Chemistry and Chemical Engineering,

Liaocheng University, Shandong 252059,

People’s Republic of China

Correspondence e-mail:

lilianzhi1963@yahoo.com.cn

Key indicators

Single-crystal X-ray study

T = 298 K

Mean �(C–C) = 0.009 Å
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In the title complex {alternative name: (2,20-bipyridine-

�2N,N0)[3-(4-hydroxyphenyl)-2-(3-methoxy-2-oxidobenzylide-

neamino)propionato-�3O,N,O0]oxovanadium(IV) methanol

solvate monohydrate}, [V(C17H15NO5)O(C10H8N2)]�-

CH4O�H2O, the VIV atom is six-coordinated by three O atoms

and three N atoms in a distorted octahedral configuration. In

the crystal structure, the combination of intermolecular

hydrogen-bonding (O—H� � �O) and �-stacking interactions

creates a three-dimensional framework structure.

Comment

The significant role of vanadium in a variety of chemical and

biological systems has stimulated the development of vana-

dium chemistry (Hirao, 1997). Vanadium is a biologically

essential trace element, encountered in metalloenzymes such

as haloperoxidases or nitrogenases. In addition to this natural

relevance, a large variety of biological activities of small

vanadium complexes, including enzyme inhibitory, antitumor

or insulin-mimetic activities, have been reported. Vanadium–

amino acid complexes are receiving considerable attention.

However, this type of complex is not stable in the absence of

other ligands. Efforts have been made to stabilize vanadium–

amino acid complexes by using another ligand, such as a Schiff

base of an amino acid (Colpas et al., 1994; Gruning & Rehder,

2000; Xu et al., 2005). We report here the synthesis and crystal

structure of a new oxovanadium(IV)–amino acid complex

with a tridentate Schiff base ligand derived from the

condensation of o-vanillin and tyrosine, and with 2,20-bipyri-

dine.

The molecular structure of the title complex, (I), is shown in

Fig. 1. The VIV atom is six-coordinated with the bipyridine

ligand almost perpendicular to the Schiff base chelating plane

[dihedral angle 87.62 (11)�], while the phenol group plane

makes a dihedral angle of 158.69 (14)� with the Schiff base

plane. Selected bond distances are given in Table 1 and show

that the VIV atom is in a distorted octahedral coordination

environment with atoms N1 and N2 in the axial positions, and
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atoms O1, O4, O6 and N3 equatorial. The VIV atom lies

0.019 (1) Å above the equatorial plane. The biypyridyl ligand

is not planar, but rather the two pyridyl rings form an angle of

7.2 (3)� to each other.

In addition to the vanadium complex, the asymmetric unit

also contains one molecule of water and one molecule of

methanol. All three molecules are involved in O—H� � �O

hydrogen bonding, which links the molecules in a two-

dimensional framework (Table 2). Furthermore, pairs of

bipyridine ligands related by centers of symmetry have

centroid–centroid separations of 3.688 (4) and 3.515 (4) Å

(perpendicular distance 3.53 and 3.38 Å) for the N2/C18–C22

and N3/C23–C27 rings, respectively, indicating significant �–�
interactions (Tong et al., 1999). The combination of the

intermolecular hydrogen bonding and the �-stacking inter-

actions creates a three-dimensional framework structure

(Fig. 2).

Experimental

Tyrosine (2 mmol, 362 mg) and potassium hydroxide (2 mmol,

112 mg) were dissolved in methanol (10 ml) and added successively

to a methanol solution of o-vanillin (2 mmol, 304 mg). The mixture

became yellow immediately and was then stirred and refluxed for 2 h.

A solution of vanadyl sulfate hydrate (2 mmol, 451 mg) in water

(4 ml) was added dropwise to the stirring mixture and further

refluxed for 3 h. An ethanol solution of 2,20-bipyridine (2 mmol,

312 mg) was added dropwise and refluxed for 3 h, yielding a brown

solution. This was filtered and held at room temperature for seven

days, whereupon yellow crystals suitable for X-ray diffraction were

obtained. The elemental analysis result was in agreement with the

structural composition of (I).

Crystal data

[V(C17H15NO5)O(C10H8N2)]�-
CH4O�H2O

Mr = 586.48
Monoclinic, P21=c
a = 11.574 (3) Å
b = 20.210 (5) Å
c = 14.919 (3) Å
� = 128.638 (13)�

V = 2725.8 (11) Å3

Z = 4

Dx = 1.429 Mg m�3

Mo K� radiation
Cell parameters from 2406

reflections
� = 2.3–23.5�

� = 0.42 mm�1

T = 298 (2) K
Block, yellow
0.53 � 0.37 � 0.24 mm

Data collection

Siemens SMART CCD area-
detector diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.808, Tmax = 0.906

14191 measured reflections

4796 independent reflections
2831 reflections with I > 2�(I)
Rint = 0.061
�max = 25.0�

h = �13! 12
k = �23! 23
l = �15! 17

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.060
wR(F 2) = 0.198
S = 1.01
4796 reflections
362 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0999P)2

+ 2.8698P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 1.03 e Å�3

��min = �0.37 e Å�3

Table 1
Selected geometric parameters (Å, �).

V1—O6 1.584 (3)
V1—O4 1.958 (3)
V1—O1 1.999 (3)

V1—N1 2.037 (4)
V1—N2 2.149 (4)
V1—N3 2.321 (4)

O6—V1—O4 100.14 (17)
O6—V1—O1 100.05 (17)
O4—V1—O1 157.62 (14)
O6—V1—N1 102.66 (16)
O4—V1—N1 87.87 (14)
O1—V1—N1 78.35 (14)
O6—V1—N2 91.69 (17)
O4—V1—N2 94.09 (14)

O1—V1—N2 94.89 (14)
N1—V1—N2 164.96 (15)
O6—V1—N3 163.24 (17)
O4—V1—N3 80.01 (14)
O1—V1—N3 83.44 (14)
N1—V1—N3 94.10 (15)
N2—V1—N3 71.63 (15)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O8—H30� � �O2i 0.90 2.00 2.872 (6) 162
O8—H29� � �O3 0.92 2.04 2.821 (7) 142
O7—H7� � �O4ii 0.82 2.06 2.819 (5) 153
O3—H3� � �O7iii 0.82 1.81 2.617 (6) 166

Symmetry codes: (i) �x; y � 1
2;�zþ 1

2; (ii) x;�yþ 3
2; z� 1

2; (iii) x� 1; y; z.

All H atoms were placed in geometrically calculated positions

(O—H = 0.82–92 Å and C—H = 0.93–0.98 Å) and allowed to ride
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Figure 2
Packing diagram (PLATON; Spek, 2003) of the title compound, with the
hydrogen-bonded interactions shown as dashed lines.

Figure 1
The structure of the title compound, showing 30% probability displace-
ment ellipsoids and the atom-numbering scheme.



on their respective parent atoms, with Uiso(H) = 1.2Ueq(C),

1.5Ueq(methyl C) or 1.5Ueq(O). The maximum residual density peak

in the final difference Fourier map is 0.56 Å from H28B.

Data collection: SMART (Siemens, 1996); cell refinement: SAINT

(Siemens, 1996); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

SHELXTL (Siemens, 1996); software used to prepare material for

publication: SHELXTL.
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