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A new coordination polymer is prepared from Co(SCN)2 and
1,3-bis(trans-4-styrylpyridiyl)benzene and characterized by X-
ray diffraction studies, which shows a noninterpenetrated frame-
work structure containing extraordinarily large cavities and
channels.

The construction of new coordination polymer networks
through the rational combination of organic ligand ‘spacers’ and
metal ‘nodes’ is an area of intense current interest.1 In particular,
open framework networks of coordination polymers have been
studied exclusively because of their unique applications to
molecular sieving or separation, selective catalysis, selective
chemical sensor, and optoelectronics.2;3 Networks of coordina-
tion polymers are influenced by several factors such as the
structure of ligands, coordination preference of metal ions,
coordination behavior of counterions, and the solvent system.
Among these factors, the chemical structure of organic ligands
plays an extremely important role in dictating polymer topology.

Much research effort has been concentrated on the exploita-
tion of rod-like rigid ligands such as pyrazine and 4,40-dipyridine
in the construction of a remarkable class of materials containing
diverse architectures such as square-grids, brick walls, bilayers,
and herringbones.4 However, relatively few reports deal with the
use of bent ligands with a rigid molecular angle other than 180 �.5

In this report we describe the remarkable structure of a
coordination polymer made from 1,3-bis(trans-4-
styrylpyridiyl)benzene (1) and Co(SCN)2. The assembly of 1
with Co(SCN)2 afforded a noninterpenetrated framework struc-
ture (2) containing extraordinarily large cavities and channels.

Compound 1,6 in which the two nitrogen donors are about
12.5 �A apart and the angle between the N-donor and lone-pair is
fixed at 120 �, was chosen as a ligand. When a solution of
Co(SCN)2 in MeOH was layered onto a solution of 1 in
nitromethane (or dichlorometahne) and stood for several days,
single crystals suitable for X-ray analysis were grown on the
interface of the two solutions.7 The formulation of 2 was
confirmed by a single-crystal X-ray diffraction method and
elementary analysis. The X-ray structural analysis of 28 reveals
the formation of 2-dimensional open framework structure (Figure
1).

A view depicting the metal ion coordination in 2 is shown in
Figure 2. Cobalt centers are in a compressed octahedral
environment with four long Co–N (pyridine) bonds and two
short Co–N (NCS) bonds and there are no significant differences
between the two crystallographically independent cobalt centers.
The ligand of 1 adopts a nearly planar molecular structure, and
symmetrically bridges two cobalt centers with inter-metal
distances of 17.04 �A and 16.33 �A. In this way, two different types
of nano-sized cavities (A and B) are formed.

Figure 1 reveals the puckered David’s star shape of the cavity
A and the bowl-like shape of cavity B. The cavity A is
isostructural with the metallacalix[6]arene motif found in
[Cu(2-hydroxypyrimidine)2]1

þ structure5 such that six cobalt
centers are occupying each corners of a hexagon and six 1 ligands
are bridging them with a 1,3,5-alternative arrangement. Its cavity
size is uncommonly large such that the metal-metal distances
through the diagonal are 32.67 �A and 34.09 �A and the shortest
diagonal distance of the cavity is 21.90 �A. The cavity ofB consists
of three cobalt nodes and three molecules of 1 bridging them and

Figure 1. The 2-dimensional open framework
network in 2. Two different types of cavities of A
and B existing in the 2-D network.

Figure 2. Ortep drawing of the cobalt ion coordination
environment in 2.
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has a bowl-like structure. The distances between the cobalt center
and the nearest carbon of the phenyl rings at the opposite side are
17.32 and 19.02 �A. The edges of cavities A and B are shared with
each other and in this way 2-dimensional layers with open
framework structure are extended along the (3 0 4) plane.

Besides the formation of large cavities, another interesting
feature of this structure is the packing of layers that form the
channel structure. For framework structures with a large cavity
size, it is common for interpenetration or catenation to fill the
void.9 In spite of the existence of large cavities, the 2D layers of 2
are noninterpenetrated and stacked with neighboring layers along
the c axis. In such a way, the cavities are aligned and slanted to
form 1D channels (Figure 3). Each channel has an identical
repeating unit consisting of one A cavity and two B cavities. The
breadth of the channel is 10.48 �A in a axis and 13.31 �A in b axis
and the effective size of the channel is 11:77 � 8:42 �A. Since the
coordination polymer 2 is electrically neutral, there are no
counteranions occupying the channel region. This suggests that
most of the channel region is occupied by disordered solvent
molecules and accessible by other guest molecules.10 Any
attempts to include metal ions or organic molecules into the
cavities were not successful.

Disappointingly, the stability of the crystal is not high enough
to prevent it losing its crystallinity and it turns opaque upon
removal of solvate molecules. Further characterization of the
porosity, rigidity, and stability of the framework remains to be
conducted.

In summary, we have synthesized a new coordination
polymer with nano-sized cavities and channels using a new
framework structural module that utilizes large, rigid, and bent
organic ligands as a spacer building block. Noninterpenetrated
neutral networks with such large cavities are rare.
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