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disorder in solvent or counterion; R factor = 0.043; wR factor = 0.095; data-to-

parameter ratio = 15.0.

The three-dimensional supramolecular aggregation in the title

hybrid material, (C8H10N5)[H2PMo12O40]�2.5CH3OH�4H2O, is

based on the formation of O—H� � �O, N—H� � �O and O—

H� � �N hydrogen bonds, and O� � �O and N� � �O electrostatic

interactions (O� � �O = 2.95–3.04 Å and N� � �O = 2.91–3.01 Å).

Water and methanol solvent molecules make infinite zigzag

belts around the organic cations and Keggin polyoxoanions

with a chain sequence H2O� � �CH3OH� � �CH3OH� � �
CH3OH� � �H2O� � �H2O� � �CH3OH� � �. Each symmetry-unique

water and methanol molecule forms distinct interactions with

the other components in the crystal structure. Five methanol

solvent molecules in the crystal lattice have site-occupancy

factors of 0.5.

Related literature

For related literature, see: Andrade-López et al. (1997);

Batsanov et al. (2006); Corbridge (1995); Coronado & Gómez-

Garcı́a (1998); Coronado et al. (2004); Du et al. (2005); Duarte

et al. (2005); Gholivand et al. (2006); King et al. (1948);

Laberge (1998); Li et al. (2005); Liu et al. (2004); Ma et al.

(2005); Madhu & Das (2004); Meot-Ner (2005); Santos et al.

(2005); Steel (1991); Tan et al. (2005); Zhang et al. (1997).

Experimental

Crystal data

(C8H10N5)[H2PMo12O40]�-
2.5CH4O�4H2O

Mr = 2152.65
Monoclinic, P21
a = 11.9025 (12) Å
b = 18.2497 (19) Å
c = 12.7798 (13) Å

� = 109.639 (2)�

V = 2614.5 (5) Å3

Z = 2
Mo K� radiation
� = 2.92 mm�1

T = 120 (2) K
0.40 � 0.30 � 0.15 mm

Data collection

Bruker SMART 1000 CCD area-
detector diffractometer

Absorption correction: multi scan
(SADABS; Sheldrick, 1998a)
Tmin = 0.360, Tmax = 0.648

22667 measured reflections
9960 independent reflections
9679 reflections with I > 2�(I)
Rint = 0.093

Refinement

R[F 2 > 2�(F 2)] = 0.043
wR(F 2) = 0.095
S = 1.05
9960 reflections
663 parameters
30 restraints

H-atom parameters constrained
��max = 1.68 e Å�3

��min = �1.28 e Å�3

Absolute structure: Flack (1983),
4793 Friedel pairs

Flack parameter: 0.04 (5)

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

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

O2—H2� � �O4i 0.96 2.14 3.097 (9) 173
O8—H8� � �O10ii 0.96 2.40 3.093 (5) 129
N1—H1N1� � �O5Siii 0.88 1.95 2.728 (6) 146
N1—H2N1� � �O5Wiv 0.88 2.20 2.883 (6) 134
N2—H1N2� � �O5Siii 0.88 2.10 2.839 (6) 141
N2—H2N2� � �O5 0.88 2.01 2.844 (6) 157
N3—H1N3� � �O1W 0.90 1.84 2.717 (6) 165
N5—H1N5� � �O36ii 0.90 2.25 2.974 (5) 137
O1S—H1OS� � �O32 0.95 2.35 3.218 (5) 152
O3S—H3OS� � �O5Wv 0.96 2.01 2.881 (7) 149
O4S—H4OS� � �O27 0.96 1.99 2.805 (6) 141
O1W—H1W1� � �O20ii 1.01 1.89 2.740 (6) 140
O1W—H2W1� � �O5W0 iv 1.01 2.05 3.057 (7) 176
O1W—H2W1� � �O5Wiv 1.01 2.17 3.067 (7) 148
O2W—H2W2� � �N4 1.01 1.78 2.731 (6) 157
O3W—H2W3� � �O3S 1.01 1.93 2.618 (8) 123
O4W—H1W4� � �O6ii 1.01 2.30 3.004 (7) 126
O4W—H2W4� � �O2S 1.01 1.76 2.716 (7) 157
O5W—H4W0� � �O32vi 1.01 1.87 2.847 (7) 161

Symmetry codes: (i) x � 1; y; z; (ii)�x þ 1; y � 1
2;�z þ 1; (iii)�x þ 2; y � 1

2;�z þ 1; (iv)
�x þ 1; y � 1

2;�z; (v) �x; y � 1
2;�z; (vi) �x þ 1; y þ 1

2;�z þ 1.
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Data collection: SMART (Bruker, 1998); cell refinement: SAINT-

Plus (Bruker, 1998); data reduction: SAINT-Plus; program(s) used to

solve structure: SHELXTL (Sheldrick, 1998b); program(s) used to

refine structure: SHELXTL; molecular graphics: SHELXTL; soft-

ware used to prepare material for publication: SHELXTL.
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