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The title complex, [La2(C12H8N2)2(C6H5CO2)6], has a binuc-

lear cage structure in which two La atoms are bridged by four

benzoate ions with an La� � �La distance of 4.1143 (3) AÊ . The

complex has a center of symmetry. The benzoate groups

coordinate each LaIII atom in three different ways.

Comment

Lanthanide complexes play an important role in special

materials having optical, electronic, magnetic and biological

importance (Deborah et al., 2000; Farrugia et al., 2000). The

varied coordination modes of lanthanide elements and

carboxylate groups also stimulated our interest in this work.

In the title compound, (I), two La atoms are bridged by four

benzoate groups, forming a binuclear cage structure with Ci

symmetry. Among them, two benzoate groups also behave as

chelating ligands to the La atoms. Another benzoate ion and a

1,10-phenanthroline (phen) molecule chelate with each La

atom in the terminal position of the cage. The irregular nine-

coordinate environment of the La atom is completed by seven

O and two N atoms. The LaÐO bond lengths are in the range

2.4460 (19) to 2.860 (2) AÊ (Table 1). The LaÐN1 and LaÐN2

bond lengths are 2.704 (2) and 2.756 (2) AÊ , respectively. The

distance between the two La atoms is 4.1143 (3) AÊ . These

values are slightly larger than in the SmIII±benzoate complex

Sm2(C12H8N2)2(C6H5CO2)6 (Niu et al., 1999) due to the effect

of the lanthanide contraction.

Received 2 February 2001

Accepted 13 February 2001

Online 28 February 2001



Experimental

La(NO3)3 (0.5 mmol) in methanol (30 ml) was added dropwise to a

solution (methanol±H2O, 1:1, 30 ml) of phen (0.5 mmol) and benzoic

acid (1.5 mmol). The mixture was heated and re¯uxed for 10 h to give

a pink solution. The solution was ®ltered at room temperature and

crystals of (I) were obtained after 6 d.

Crystal data

[La2(C7H5O2)6(C12H8N2)2]
Mr = 1364.92
Triclinic, P1
a = 10.9356 (2) AÊ

b = 11.9818 (2) AÊ

c = 12.4945 (3) AÊ

� = 104.888 (1)�

� = 93.268 (1)�

 = 113.402 (1)�

V = 1428.48 (5) AÊ 3

Z = 1
Dx = 1.585 Mg mÿ3

Mo K� radiation
Cell parameters from 120

re¯ections
� = 1.7±25.0�

� = 1.54 mmÿ1

T = 293 (2) K
Plane, pink
0.31 � 0.21 � 0.20 mm

Data collection

Siemens Smart CCD diffractometer
! scans
Absorption correction: empirical

(SADABS; Sheldrick, 1996)
Tmin = 0.546, Tmax = 0.734

7321 measured re¯ections
4901 independent re¯ections

4427 re¯ections with I > 2�(I)
Rint = 0.019
�max = 25.0�

h = ÿ13! 13
k = ÿ13! 14
l = ÿ14! 9

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.024
wR(F 2) = 0.060
S = 1.04
4901 re¯ections
380 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0302P)2

+ 0.0941P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.017
��max = 0.61 e AÊ ÿ3

��min = ÿ0.59 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0022 (4)

Table 1
Selected geometric parameters (AÊ , �).

LaÐO2i 2.4460 (19)
LaÐO3 2.4685 (19)
LaÐO4i 2.4756 (18)
LaÐO6 2.5173 (19)
LaÐO1 2.542 (2)

LaÐO5 2.6048 (19)
LaÐN1 2.704 (2)
LaÐN2 2.756 (2)
LaÐO2 2.860 (2)

O2iÐLaÐO3 72.52 (7)
O2iÐLaÐO4i 79.10 (7)
O3ÐLaÐO4i 134.26 (7)
O2iÐLaÐO6 91.19 (7)
O3ÐLaÐO6 87.38 (7)
O4iÐLaÐO6 128.87 (6)
O2iÐLaÐO1 126.03 (7)
O3ÐLaÐO1 87.45 (7)
O4iÐLaÐO1 81.04 (7)
O6ÐLaÐO1 138.47 (7)
O2iÐLaÐO5 80.24 (7)
O3ÐLaÐO5 129.53 (7)
O4iÐLaÐO5 77.79 (6)
O6ÐLaÐO5 51.07 (6)
O1ÐLaÐO5 141.97 (7)
O2iÐLaÐN1 148.16 (7)
O3ÐLaÐN1 138.33 (7)
O4iÐLaÐN1 79.48 (7)
O6ÐLaÐN1 84.22 (7)

O1ÐLaÐN1 72.91 (7)
O5ÐLaÐN1 72.40 (7)
O2iÐLaÐN2 148.23 (7)
O3ÐLaÐN2 78.28 (7)
O4iÐLaÐN2 131.77 (7)
O6ÐLaÐN2 75.01 (7)
O1ÐLaÐN2 63.59 (7)
O5ÐLaÐN2 110.24 (7)
N1ÐLaÐN2 60.11 (7)
O2iÐLaÐO2 78.60 (6)
O3ÐLaÐO2 73.34 (6)
O4iÐLaÐO2 66.31 (6)
O6ÐLaÐO2 160.12 (7)
O1ÐLaÐO2 47.49 (6)
O5ÐLaÐO2 141.02 (6)
N1ÐLaÐO2 113.37 (6)
N2ÐLaÐO2 104.95 (6)
LaiÐO2ÐLa 101.40 (6)

Symmetry code: (i) ÿx;ÿy;ÿz.

The positions of all H atoms were generated geometrically (CÐH

distance ®xed at 0.96 AÊ ), and allowed to ride on their respective

parent C atoms.

Data collection: SMART (Siemens, 1994); cell re®nement:

SMART; data reduction: SMART; program(s) used to solve struc-

ture: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne struc-

ture: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXL97;

software used to prepare material for publication: SHELXL97.
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Figure 1
A view of (I) with the atomic numbering scheme. H atoms have been
omitted for clarity.
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