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R factor = 0.047; wR factor = 0.102; data-to-parameter ratio = 14.8.

The asymmetric unit of the title complex, (C10H10N4)-

(C10H9N4)[W(CN)8]�2H2O, contains two 4,40-diazenediyldi-
pyridinium, [H2(4,4

0-azpy)]2+, two 4-(4-pyridyldiazenyl)-

pyridinium, [H(4,40-azpy)]+, cations, two [WV(CN)8]
3� anions,

and four uncoordinated water molecules. Each of the W

centers is coordinated by eight CN groups in a slightly

distorted square-antiprismatic geometry. In the crystal struc-

ture, intra- and intermolecular N—H� � �O, N—H� � �N and O—

H� � �N hydrogen bonds link the cations and anions in an

alternating fashion, forming a two-dimensional layered

structure, in which they are further linked through the very

weak �–� stacking interactions [shortest distance =

4.640 (2) Å] and van der Waals forces between adjacent

layers, forming a three-dimensional supramolecular network.

Related literature

For general background to heterometallic cyanido-bridged 4f–

4d or 4f–5d assemblies, see: Chelebaeva et al. (2008); Ikeda et

al. (2005); Kosaka et al. (2007); Matoga et al. (2005); Przy-

chodzeń et al. (2007); Wang et al. (2006). For a related struc-

ture, see: Liu et al. (2008).

Experimental

Crystal data

(C10H10N4)(C10H9N4)[W(CN)8]�-
2H2O

Mr = 799.46
Orthorhombic, P212121
a = 12.7310 (16) Å
b = 16.499 (2) Å
c = 30.704 (4) Å

V = 6449.3 (14) Å3

Z = 8
Mo K� radiation
� = 3.64 mm�1

T = 291 K
0.28 � 0.22 � 0.20 mm

Data collection

Bruker SMART APEX
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2004)
Tmin = 0.391, Tmax = 0.483

39717 measured reflections
12501 independent reflections
8553 reflections with I > 2�(I)
Rint = 0.048

Refinement

R[F 2 > 2�(F 2)] = 0.047
wR(F 2) = 0.102
S = 1.03
12501 reflections
847 parameters
H-atom parameters constrained

��max = 1.35 e Å�3

��min = �1.71 e Å�3

Absolute structure: Flack (1983),
5514 Friedel pairs

Flack parameter: 0.045 (10)

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

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

N20—H20A� � �O2 0.86 1.83 2.671 (10) 166
N21—H21A� � �N17i 0.86 1.76 2.586 (10) 162
N24—H24� � �O3 0.86 1.73 2.560 (10) 162
N28—H28A� � �O4ii 0.86 1.84 2.670 (10) 161
N32—H32A� � �O1iii 0.86 1.88 2.719 (10) 166
O2—H2B� � �N3iv 0.85 2.47 2.914 (10) 113
O1—H1B� � �N7 0.85 2.58 3.076 (10) 119
O4—H4C� � �N4v 0.85 2.25 2.845 (9) 127
O3—H3C� � �N14v 0.85 2.50 2.960 (9) 115
O4—H4B� � �N10vi 0.85 2.47 2.913 (9) 114

Symmetry codes: (i) x� 1
2;�yþ 3

2;�z; (ii) x; y þ 1; z; (iii) x; yþ 1; zþ 1; (iv)
�x þ 1; y� 1

2;�zþ 1
2; (v) �xþ 3

2;�y þ 1; zþ 1
2; (vi) x� 1

2;�yþ 3
2;�zþ 1.

Data collection: SMART (Bruker, 2004); cell refinement: SAINT

(Bruker, 2004); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine

structure: SHELXL97 (Sheldrick, 2008); molecular graphics:

SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 2006);

software used to prepare material for publication: SHELXL97.

The work was supported by the University Natural Science

Foundation of Jiangsu Province (grant No. 07KJB150030).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HK2738).
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F. A. A., Trifonov, A. & Gueŕin, C. (2008). Inorg. Chem. 47, 775–777.
Flack, H. D. (1983). Acta Cryst. A39, 876–881.
Ikeda, S., Hozumi, T., Hashimoto, K. & Ohkoshi, S. I. (2005).Dalton Trans. pp.

2120–2123.

metal-organic compounds

Acta Cryst. (2009). E65, m1031–m1032 doi:10.1107/S1600536809030153 Qian et al. m1031

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

electronic reprint



Kosaka, W., Hashimoto, K. & Ohkoshi, S. I. (2007). Bull. Chem. Soc. Jpn, 80,
2350–2356.

Liu, W.-Y., Zhou, H. & Yuan, A.-H. (2008). Acta Cryst. E64, m1151.
Matoga, D., Mikuriya, M., Handa, M. & Szklarzewicz, J. (2005). Chem. Lett. 34,
1550–1551.
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