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We have recently synthesized and characterized a 
novel lo-coordinate complex cation, bis[2,6di- 
acetylpyridine bis(semicarbazone)] cerium(III), as the 
perchlorate salt. There are relatively few ten coordi- 
nate complexes [l-3], and the majority of those 
reported have either monodentate ligands or biden- 
tate ligands with a small bite. Multidentate ligands 
usually do not have the flexibility nor the small bite 
required to form metal complexes with high coordi- 
nation numbers. However, we have found that the 
planar pentadentate ligand DAPSC, 2,6diacetyl- 
pyridine bis(semicarbazone), forms an unusual bis- 
(DAPSC)cerium(III) cation which is ten-coordinate 
while the lighter lanthanides form a nine-coordinate 
M(DAPSC)(H,O)? cation. 

The synthesis of the ligand and various metal com- 
plexes of DAPSC has been reported [4]. The cerium- 
(III) perchlorate (1.25 mmol) was added to a slurry 
of the ligand DAPSC (1.25 mmol) in 50 ml of 
ethanol. After heating for about 30 min, water was 
added until the solution cleared. The solution was 
filtered, cooled, and suitable crystals were obtained 
by slow evaporation of the solvent. The C=O absorp- 
tion at 1690 cm-’ in the free ligand had shifted to 
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1650 cm-‘, indicating that the ligand was coordi- 
nated. The final stoichiometry was two ligands per 
cerium, even though the starting ratios were 1:l. 

Crystal Data: C22H36N1401&13Ce, Ce(DAPSC)z’ 
3C10a*3Hz0, M = 1047.09 u, monoclinic, F2,/c, CI = 
13.220(2), b = 23.744(6), c = 12.559(3) A, 13 = 97.30 
(2)“,D,=1.80gcm~3,Z=4,D,=1.779gcm-3. 
The intensity data were measured using a Syntex Pi 
diffractometer with a variable speed (1” to 24”/min) 
scan technique and graphite monochromatized Mo- 
K, radiation. The structure was solved by the heavy 
atom method and refined by least-squares tech- 
niques to a final R value (R = E:lAFI/EF,& of 0.045 
for the 4 185 reflections used in the analysis. 

The complex cation is illustrated in Fig. 1. The 
cerium atom is coordinated to all ten donor atoms of 
the two pentadentate ligands. The polyhedron was 
analyzed in terms of the 6 values for the reduced 
polyhedron [5] and in terms of the rms deviations 
of the coordinates from the idealized polyhedron 
[6] . Both calculations indicated that the complex is 
best described as a bicapped square antiprism, 
BCSAP. The atoms 0(1)--O(2)--N(12kN(9) and 
O(3)-O(4)-N(2)--N(9) form the two square faces, 
with N(1) and N(8) as the capping atom. The N(l j 
Ce-N(8) angle of 171.1(2)” is very close to the ideal 
value of 180.0” expected for a BCSAP. The ligand 
must distort to achieve the BCSAP configuration 
since two planar pentadentate ligands at 90” to each 
other would have a bicapped cube arrangement of 
donor atoms. However, the cube is rarely found as a 
coordination polyhedra so that the absence of the 
bicapped cube even at the expense of ligand distor- 
tion is not surprising. Furthermore, there are indica- 
tions that the BCSAP may be the favored ten-coordi- 
nate polyhedron, although the number of examples 
is still so small that a definitive choice is speculative. 

The ceriumdonor atom distances (all f 0.006 A) 
fall into three groups. The Ce-N of the pyridine rings 
are the longest at 2.724 and 2.717 A. The Ce-N of 

Fig. 1. A stereoview of the bis[2,6diacetylpyridinebis(semicarbazone)] cerium(II1) cation. Pertinent distances (in A + 0.006) 
involving the cerium atom are: N(1) 2.724, N(2) 2.664, N(S) 2.674, N(8) 2.717, N(9) 2.671, N(12) 2.642, O(1) 2.484, O(2) 
2.526, O(3) 2.483 and O(4) 2.597. The polyhedron is a bicapped square antiprism with N(1) and N(8) as the two capping atoms. 
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the ligand side arms are 2.664, 2.674, 2.671 and References 
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2.642-A, while the Ce-0 distances are 2:484, 2.526, 
2.483 and 2.597 A. The fact that the capping Ce-N 
distances are the longest is in agreement with 
theoretical predictions of the expected geometry of 
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a BCSAP [7]. 
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