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This novel crystal structure of the coordination polymers
{[M(�8-bta)1=2(�2-C2O4)1=2]�(H2O)4gn (1: M=CoIII; 2:
M=FeIII; bta = benzene-1,2,4,5-tetracarboxylate) is based on
both bta and oxalate as bridging ligands and contains helical
chains composed of left-handed and right-handed helices
interlaced in pairs.

The assembly of organic molecules and metal-ion building
blocks can yield a new generation of multi-dimensional networks
that contain channels or cavities of various sizes and shapes.1 The
bridging ligand is one of the important factors that greatly
influence the structures of coordination polymers.2 Organic
polycarboxyl is one of excellent bridging ligands that constitute
coordination polymers. So far supramolecular structures based on
one of the multidentate polycarboxyl bridging ligands such as the
rigid 1,4-benzenedicarboxylate,3 rigid benzene-1,3,5-
tricarboxylate,4 oxalate5 and rigid benzene-1,2,4,5-tetra-
carboxylate,6 have been reported more and more often. The
coordination polymers 1 and 2 are based on both of bta and
oxalate as bridging ligands and possess attractive novel structural
features. Herewe report the syntheses7 andX-ray crystal structure
analyses8 of the coordination polymers 1 and 2, which have not
only an infinite helical chain, but also both left-handed and right-
handed helical chains in one compound.

Single-crystal X-ray diffraction analysis revealed that
compounds 1 and 2 as analogues have a novel three-dimensional
structure. Viewed down the b axis, the structure consists of layers
from helical chains, which extend parallel to the ab plane of the
crystal and are bridged by bta ligands along the c direction (Figure
1). The helical chains are composed of left-handed and right-
handed helices interlaced in pairs (Figure 2). The central axis of
each helical chain is a twofold screw axis. And these helical

chains linked by bridging oxalate ligands form a layermotif in the
ab plane (Figure 3). Shown as in Figure 3, that the adjacent metal
ions are linked by distinct ligands COO and C2O4 in two
essentially orthogonal directions and in the ratio of 4 : 1. The
COO ligand coordinates to M centers along a axis to form 8-
membered M2(COO)2 narrow elliptical rings with dimensions of
4:8� 3:8 �A and the repeating units are fused to form 1D helix
array. The adjacent M ions on the helical chain link with,
alternately in opposite direction, the bridging C2O4 ligands
parallel to b axis to form a 24-membered macrometallacyclic
ring. The adjacent rings are fused to a unique 2D network with the
smaller rings disposed along the a axis. The adjacent
[M(C2O4)(COO)4]/ layers are linked together, sharing their bta
bridges, to form a 3D structure (Figure 1) with ‘‘rhombic’’
channels. Using the atomic centers of carboxylate carbons as the
points of a ‘‘rhombic’’, we measured the edges of the ‘‘rhombic’’
as 4.4 �A or 7.1 �A across its diagonal.

Figure 1. A view of the structure of compound 1 and compound
2 along the (101) plane, showing the channels.

Figure 2. A view of the space-filling plot of the left-helical and
right-helical M/COO chains.

Figure 3. A view of the structure of the [M(C2O4)(COO)4]/
layer.

1052 Chemistry Letters 2002

Copyright � 2002 The Chemical Society of Japan



Each metal ion center is six-coordinated by four O atoms
from the COO groups of four different bta ligands and by two
other O atoms from a bis-chelating oxalate ligand. Here the metal
ion completes its pseudooctahedral coordination sphere in which
the atoms O(3) O(3A) O(1) O(1A) occupy the equatorial
positions. The eight oxygen atoms from four deprotonated
carboxyl groups of each bta unit, all used as coordinating ones,
bind to eightmetal ions.When bta functions as a bridging ligand it
usually has many coordination modes, in the case reported here it
acts as a �8-bridging organic ligand, to our knowledge, this
coordination mode has not been observed in other compounds.
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