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Key indicators: single-crystal X-ray study; T = 173 K; mean �(C–C) = 0.003 Å;

disorder in solvent or counterion; R factor = 0.031; wR factor = 0.079; data-to-

parameter ratio = 16.1.

The hydrothermal reaction of CoCl2�6H2O, 1,10-phenanthro-

line (phen) and K3[Fe(CN)6] in deionized water yielded the

title cyanide-bridged trinuclear cluster, [Co2Fe(CN)8-

(C12H8N2)4]�4H2O or [{CoIII(phen)(CN)4}2{Fe
II(phen)2}]�-

4H2O, which contains two CoIII centers and one FeII center

linked by cyanide bridges. The combination of coordinative

bonds, O—H� � �N and O—H� � �O hydrogen bonds and �–�
stacking interactions [centroid–centroid distance =

3.630 (2) Å] results in the stabilization of a supramolecular

structure. All uncoordinated water molecules are disordered.

Thermogravimetric analysis reveals that the title complex

loses the four crystal water molecules at about 333 K, then the

anhydrous phase loses no further mass up to about 573 K,

above which decomposition occurs.

Related literature

For background to cyanide-bridged complexes, see: Rodrı́-

guez-Diéguez et al. (2007); Colacio et al. (2003, 2005); Chen et

al. (2006); Ferlay et al. (1995); Fernández-Armas et al. (2007);

Goodwin et al. (2008); He et al. (2005); Kosaka et al. (2009);

Mao et al. (2005); Overgaard et al. (2004); Paredes-Garcı́a et al.

(2006); Phillips et al. (2008); Reguera Balmaseda, del Castillo

et al. (2008); Reguera, Balmaseda, Krap et al. (2008); Rodri-

guez et al. (2005); Xie et al. (2007); Yu et al. (2003). For related

structures, see: Halbauer et al. (2008); Guo et al. (2007); Zhao

et al. (2008); Brewer et al. (2007).

Experimental

Crystal data

[Co2Fe(CN)8(C12H8N2)4]�4H2O
Mr = 1174.75
Triclinic, P1
a = 12.855 (3) Å
b = 14.006 (3) Å
c = 16.334 (3) Å
� = 72.68 (3)�

� = 82.54 (3)�

� = 65.99 (3)�

V = 2564.5 (12) Å3

Z = 2
Mo K� radiation
� = 0.98 mm�1

T = 173 K
0.74 � 0.56 � 0.33 mm

Data collection

Rigaku R-AXIS Spider
diffractometer

Absorption correction: multi-scan
(ABSCOR; Higashi, 1995)
Tmin = 0.555, Tmax = 0.755

41118 measured reflections
11723 independent reflections
10898 reflections with I > 2�(I)
Rint = 0.040

Refinement

R[F 2 > 2�(F 2)] = 0.031
wR(F 2) = 0.079
S = 1.03
11723 reflections

726 parameters
H-atom parameters constrained
��max = 0.44 e Å�3

��min = �0.70 e Å�3

Table 1
Selected geometric parameters (Å, �).

Co1—C6 1.8747 (16)
Co1—C7 1.8779 (18)
Co1—C2 1.8960 (16)
Co1—C8 1.9076 (17)
Co1—N15 1.9693 (13)
Co1—N16 1.9762 (15)
Co2—C3 1.8744 (17)
Co2—C4 1.8822 (17)
Co2—C5 1.8975 (17)
Co2—C1 1.9044 (16)
Co2—N13 1.9652 (15)
Co2—N14 1.9665 (14)
Fe1—N2 2.0365 (14)

Fe1—N1 2.0464 (15)
Fe1—N12 2.0821 (15)
Fe1—N10 2.0845 (16)
Fe1—N11 2.0960 (16)
Fe1—N9 2.1067 (16)
N1—C1 1.144 (2)
N2—C2 1.144 (2)
N3—C3 1.147 (2)
N4—C4 1.147 (2)
N5—C5 1.149 (2)
N6—C6 1.148 (2)
N7—C7 1.156 (2)
N8—C8 1.146 (2)
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Table 2
Hydrogen-bond geometry (Å, �).

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

O1—H1A� � �N7 0.82 2.34 3.143 (2) 167
O1—H1B� � �N3 0.82 2.12 2.939 (2) 172
O2—H2A� � �N8i 0.82 2.33 3.118 (3) 163
O2—H2B� � �N4 0.82 2.16 2.970 (2) 170
O3A—H3A� � �O2ii 0.82 2.22 2.971 (3) 153
O3A—H3B� � �O1 0.82 2.12 2.930 (3) 169
O3B—H3C� � �O1 0.85 1.97 2.823 (16) 179
O3B—H3D� � �O2ii 0.90 2.11 2.889 (18) 144
O4A—H4A� � �N6iii 0.84 2.11 2.930 (6) 165
O4A—H4B� � �N5 0.82 2.13 2.870 (4) 151
O4B—H4D� � �N5 0.82 2.09 2.848 (4) 153

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

Data collection: RAPID-AUTO (Rigaku, 2004); cell refinement:

RAPID-AUTO; data reduction: RAPID-AUTO; 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 China Jiangsu Province (No. 07KJB150030).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: AT2833).
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