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HR-10000 Zagreb, Croatia

Correspondence e-mail: tabatabaee45m@yahoo.com

Received 28 June 2011; accepted 5 July 2011

Key indicators: single-crystal X-ray study; T = 293 K; mean �(C–C) = 0.005 Å; H-

atom completeness 91%; disorder in solvent or counterion; R factor = 0.044;

wR factor = 0.129; data-to-parameter ratio = 15.7.

The asymmetric unit of the title compound, (C6H9N2)4-

[V4O12]�4H2O, contains half of a [V4O12]4� anion, two 2-

amino-4-methylpyridinium, (2a4mpH)+, cations and two water

molecules. One water molecule is disordered over two sets of

sites with equal occupancies and the H atoms for this molecule

were not included in the refinement. The cation lies on an

inversion center with four tetrahedral VO4 units each sharing

two vertices, forming an eight-membered ring. In the crystal,

the components are linked by intermolecular N—H� � �O
hydrogen bonds, forming a one-dimensional network along

[100]. Further stabilization is provided by weak intermolecular

C—H� � �O hydrogen bonds. In addition, �–� stacking inter-

actions with centroid–centroid distances of 3.5420 (18),

3.7577 (18) and 3.6311 (19) Å are observed.

Related literature

For related structures, see: Paredes-Garcı́a et al. (2008);

Nakano et al. (2002).

Experimental

Crystal data

(C6H9N2)4[V4O12]�4H2O
Mr = 900.39
Triclinic, P1

a = 7.8739 (3) Å
b = 11.1880 (5) Å
c = 11.7618 (6) Å

� = 73.609 (4)�

� = 76.945 (4)�

� = 79.342 (4)�

V = 960.15 (7) Å3

Z = 1

Cu K� radiation
� = 8.59 mm�1

T = 293 K
0.15 � 0.15 � 0.10 mm

Data collection

Oxford Diffraction Xcalibur Nova
R diffractometer

Absorption correction: multi-scan
(CrysAlis PRO; Oxford
Diffraction, 2007)
Tmin = 0.518, Tmax = 1

8031 measured reflections
3932 independent reflections
3371 reflections with I > 2�(I)
Rint = 0.033

Refinement

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.129
S = 1.05
3932 reflections
250 parameters
3 restraints

H atoms treated by a mixture of
independent and constrained
refinement

��max = 0.47 e Å�3

��min = �0.33 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

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

N1—H1� � �O1i 0.86 1.85 2.700 (3) 167
N2—H2A� � �O3i 0.86 2.00 2.861 (3) 178
N2—H2B� � �O2ii 0.86 2.13 2.959 (3) 161
N3—H3� � �O4ii 0.86 1.92 2.767 (3) 167
N4—H4A� � �O6ii 0.86 2.26 2.995 (4) 143
N4—H4B� � �O5i 0.86 2.04 2.883 (4) 165
C2—H2� � �O1ii 0.93 2.60 3.363 (4) 140
C2—H2� � �O2ii 0.93 2.64 3.371 (4) 136
C4—H4� � �O5 0.93 2.52 3.352 (4) 149

Symmetry codes: (i) x; y þ 1; z; (ii) x � 1; y þ 1; z.

Data collection: CrysAlis PRO (Oxford Diffraction, 2007); cell

refinement: CrysAlis PRO; data reduction: CrysAlis PRO;

program(s) used to solve structure: SHELXS86 (Sheldrick, 2008);

program(s) used to refine structure: SHELXL97 (Sheldrick, 2008);

molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and

Mercury (Macrae et al., 2008); software used to prepare material for

publication: WinGX (Farrugia, 1999).
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