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CIS-TRIOXA-TRIS-6-HOMOBENZENE AS TRIDENTATE LIGAND 

X-RAY CRYSTAI STRUCTURE ANALYSES OF [Li(C6H603)2PF6] AND [Ca(C,H603)3H20(C104)2] 

R. Schwesinger*, K. Piontek, W. Littke and H. Prinzbach 

Chemisches Laboratorium der Universitlt, 7800 Freiburg i. Br., BRD 

In the title complexes the cis-benzenetrioxide acts as tridentate ligand, allow- 

ing for octahedral and unusual tetracapped trigonal prismatic coordination (TECTP). 

The propensity of the trishetero-tris-o-homobenzenes l-3 to complex metal ions was ori- 

ginally studied with analytical/preparative-synthetic purposes. Severe limitations to this 

end were caused, however, by the instability of most of these complexes in solution 1) . Ne- 

vertheless, interest for their crystal structures was raised by the expectation (based on 

model calculations), that the specific geometrical/electronic properties of the rigid and 

X = O(NH,S) : 1 (2,3) 4 5 6 

potentially tridentate ligands 1 - 3 - as compared e.g. with the topologically related li- 

gands 4- 6 2) - should allow for rather unusual (high) coordination. In the case of tri- 

oxide 1 complexes of types M(L-L-L)* (minimal ionic radius R=0.584 8>, M(L-L-L)3 (R=1.211 8) 

and M(L-L-L)4 (R=1.271.x) were predicted and isolated in great number (1:2 : Li,Na,K,Ru,Cs; 

1:3 : Ca; 1:4 : Sr,Ba). For the 1:4 Ba(C104)2-complex a (distorted) icosahedral Ba0,2-coordi- 

nation-sphere with four tridentate 1 -1igands has been already elucidated by x-ray diffrac- 

1,3) tion analysis . Having collected suitable single crystals the structures of the 1:2/1:3 

Li(PF6)/Ca(C104)2-complexes (T/6) could also be solved now. 

Structure of [Li(C6H603)2PF6] (7) (Fig l/2): The complex crystallised from acetone-solu- 

tion in the monoclinic space group C2/m No. 12 (a= 7.9243(7), b= 9.8425(8), c= 9.4235(2)2, 
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2.423 g, the O-O-edges from 2.682 to 3.860 8. The CaO,O-polyhedron is unusual; it is best 

fitted with the geometry of a tetracapped trigonal prism (TECTP; C3v) 
11,12) . This hexade- 

cahedron consists of 10 corners, 24 edges and 16 triangles. The approximated threefold-axis 

Fig. 3 Structures and CaO 10-coordination polyhedron of 8 

lies in the direction of the Ca-O(water) bond. The average intra- 1 O-O-distance (2.735 8) 

is similar to that in 7 . In accord with the geometry of the C3v-polyhedron the peripheral 

inter-l O-O-distances are similarly short (av. 2.746 2 (s)), all others being more or less 

released (by 0.1 - 0.2 2 (m), 0.9 51 (1)). Remarkably 
13) , in the molecule 2 the water-hydro- 

gen-atoms are placed within the coordination sphere (Ca-H : 2.213/2.313 g). That the Ca-com- 

plex accommodates an additional H20-ligand is unterstood in view of the small difference in 

the minimal ionic radius for nine- and ten- coordination (1.211 vs. 1.217 8) 1) ; according to 

Fig. 4 

Stereoview of the packing 

in the lattice of 8 

Shannon 6, 1.18 (1.23) 2 f or nine(ten)-coordinated Ca, 1.44 (1.61) 8 for twelve-coordinated 

Sr (Ba). 

The x-ray crystal structure analyses for the Li(L-L-L)2-, Ca(L-L-L)3L- and Sr/Ba (L-L-L)4- 
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complexes confirm the expectation, that with the cis-trioxide 1 as uncharged rigid, organic 

ligand unusually high coordinations become possible. In the recently solved structure of 

[La(C6H9N3)4CH3CN(ClO4)31 with four tridentate trisimine (2) ligands the LaN 
I2 
-icosahedron 

closely resembles the Sr0,2-sphere 3, 14) 
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