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In the title compound, [Ce(C6H4NO2)3(C12H8N2)2(H2O)2]�-
3H2O, the CeIII atom shows a capped trigonal prismatic N4O5

coordination. The CeÐO and CeÐN bond distances are

2.390 (2)±2.517 (2) and 2.730 (3)±2.752 (3) AÊ , respectively.

Comment

Diaquatris(nicotinato-�O)bis(1,10-phenanthroline-�2N,N0)-

cerium(III) trihydrate, (I) (Fig. 1), is isostructural with the

neodymium(III) analog (Liu & Wang, 2004), the two struc-

tures featuring extensive hydrogen bonds (Table 2) that give

rise to a layer motif. In (I), the Ce atom shows a capped

trigonal prismatic coordination (Fig. 2). Selected bond lengths

and angles are listed in Table 1.

Experimental

An aqueous solution (5 ml) of nicotinic acid (0.037 g, 0.3 mmol) was

mixed with an aqueous solution (3 ml) of cerium chloride hexahy-
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Figure 1
ORTEPII (Johnson, 1976) plot of (I), with displacement ellipsoids at the
30% probability level.



drate (0.035 g, 0.1 mmol) and an ethanol solution (5 ml) of 1,10-

phenanthroline (0.054 g, 0.3 mmol). The mixture was ®ltered.

Colorless crystals separated from the solution after several days

(yield 31%).

Crystal data

[Ce(C6H4NO2)3(C12H8N2)2-
(H2O)2]�3H2O

Mr = 956.91
Triclinic, P1
a = 9.058 (1) AÊ

b = 12.931 (1) AÊ

c = 17.879 (1) AÊ

� = 85.011 (1)�

� = 80.643 (1)�

 = 84.314 (1)�

V = 2050.8 (3) AÊ 3

Z = 2
Dx = 1.550 Mg mÿ3

Mo K� radiation
Cell parameters from 976

re¯ections
� = 1.9±24.3�

� = 1.18 mmÿ1

T = 295 (2) K
Prism, colorless
0.22 � 0.20 � 0.18 mm

Data collection

Bruker SMART area-detector
diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.781, Tmax = 0.816

11983 measured re¯ections

8380 independent re¯ections
6984 re¯ections with I> 2�(I)
Rint = 0.024
�max = 26.5�

h = ÿ11! 8
k = ÿ16! 16
l = ÿ22! 14

Refinement

Re®nement on F 2

R[F 2> 2�(F 2)] = 0.034
wR(F 2) = 0.077
S = 1.03
8380 re¯ections
580 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0282P)2

+ 1.2625P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.36 e AÊ ÿ3

��min = ÿ0.56 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Ce1ÐO1 2.497 (2)
Ce1ÐO3 2.390 (2)
Ce1ÐO5 2.517 (2)
Ce1ÐO1w 2.517 (2)
Ce1ÐO2w 2.508 (2)

Ce1ÐN4 2.750 (3)
Ce1ÐN5 2.733 (3)
Ce1ÐN6 2.752 (3)
Ce1ÐN7 2.730 (3)

O1ÐCe1ÐO3 78.5 (1)
O1ÐCe1ÐO5 138.7 (1)
O1ÐCe1ÐO1w 70.5 (1)
O1ÐCe1ÐO2w 139.8 (1)
O1ÐCe1ÐN4 68.8 (1)
O1ÐCe1ÐN5 92.3 (1)
O1ÐCe1ÐN6 130.3 (1)
O1ÐCe1ÐN7 78.8 (1)
O3ÐCe1ÐO5 87.6 (1)
O3ÐCe1ÐO1w 141.9 (1)
O3ÐCe1ÐO2w 135.5 (1)
O3ÐCe1ÐN4 72.4 (1)
O3ÐCe1ÐN5 131.3 (1)
O3ÐCe1ÐN6 67.4 (1)
O3ÐCe1ÐN7 77.3 (1)
O5ÐCe1ÐO1w 130.4 (1)
O5ÐCe1ÐO2w 74.1 (1)
O5ÐCe1ÐN4 69.9 (1)

O5ÐCe1ÐN5 68.3 (1)
O5ÐCe1ÐN6 76.3 (1)
O5ÐCe1ÐN7 135.9 (1)
O1wÐCe1ÐO2w 69.5 (1)
O1wÐCe1ÐN4 114.1 (1)
O1wÐCe1ÐN5 72.6 (1)
O1wÐCe1ÐN6 118.2 (1)
O1wÐCe1ÐN7 75.5 (1)
O2wÐCe1ÐN4 132.8 (1)
O2wÐCe1ÐN5 79.1 (1)
O2wÐCe1ÐN6 69.0 (1)
O2wÐCe1ÐN7 88.2 (1)
N4ÐCe1ÐN5 59.9 (1)
N4ÐCe1ÐN6 127.7 (1)
N4ÐCe1ÐN7 139.0 (1)
N5ÐCe1ÐN6 137.4 (1)
N5ÐCe1ÐN7 148.1 (1)
N6ÐCe1ÐN7 59.6 (1)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O1wÐH1w1� � �O2 0.85 (1) 1.79 (2) 2.628 (4) 167 (4)
O1wÐH1w2� � �O3w 0.85 (1) 1.92 (2) 2.748 (4) 165 (4)
O2wÐH2w1� � �O6 0.86 (1) 1.78 (1) 2.614 (4) 163 (3)
O2wÐH2w2� � �O4w 0.85 (1) 1.85 (1) 2.706 (4) 177 (4)
O3wÐH3w1� � �O4i 0.84 (1) 1.90 (1) 2.735 (4) 171 (4)
O3wÐH3w2� � �O5i 0.84 (1) 2.05 (1) 2.883 (4) 171 (4)
O4wÐH4w1� � �O3w 0.84 (1) 1.97 (2) 2.781 (4) 163 (4)
O4wÐH4w2� � �O5w 0.84 (1) 1.93 (1) 2.766 (4) 171 (4)
O5wÐH5w1� � �N1ii 0.85 (1) 2.06 (2) 2.873 (5) 160 (4)
O5wÐH5w2� � �N2iii 0.84 (1) 2.07 (2) 2.890 (5) 165 (4)

Symmetry codes: (i) x ÿ 1; y; z; (ii) xÿ 1; 1� y; z; (iii) 1ÿ x; 2ÿ y; 1ÿ z.

The aromatic H atoms were positioned geometrically [CÐH =

0.93 AÊ and Uiso(H) = 1.2Ueq(C)] and were included in the re®nement

in the riding-model approximation. The water H atoms were located

and re®ned with distance restraints [OÐH = 0.85 (1) AÊ and H� � �H =

1.39 (1) AÊ ] and with Uiso(H) = 1.2Ueq(O).

Data collection: SMART (Bruker, 1998); cell re®nement: SAINT

(Bruker, 1998); data reduction: SAINT; method used to solve struc-

ture: atomic coordinates taken from published Nd structure;

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEPII (Johnson, 1976); software used to

prepare material for publication: SHELXL97.

The authors thank Bohai University, Nankai University and

the University of Malaya for supporting this work.

References

Bruker (1998). SAINT (Versions 5.01) and SMART (Version 5.051). Bruker
AXS Inc., Madison, Wisconsin, USA.

Johnson, C. K. (1976). ORTEPII. Report ORNL-5138. Oak Ridge National
Laboratory, Tennessee, USA.

Liu, F.-C. & Wang, X.-L. (2004). Acta Cryst. E60, m1630±m1632.
Sheldrick, G. M. (1996). SADABS. University of GoÈ ttingen, Germany.
Sheldrick, G. M. (1997). SHELXL97. University of GoÈ ttingen, Germany.

metal-organic papers

m10 Liu, Li and Ng � [Ce(C6H4NO2)3(C12H8N2)2(H2O)2]�3H2O Acta Cryst. (2005). E61, m9±m10

Figure 2
The capped trigonal prismatic geometry around the Ce atom in (I).
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