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A novel cobalt(Il)—organic framework, [Co,(OH)(3,4-PBC)s], (1), has
been acquired by the reaction of CoO with an unsymmetrical
pyridylbenzoate ligand, 3-pyrid-4-ylbenzoic acid (3,4-PBC). Single-
crystal X-ray diffraction studies reveal that it is comprised of
[Co"4(us-OH),] clusters linked by the unsymmetrical ligand 3,4-
PBC, forming a novel helical double-layered metal—organic
architecture. A significant overall antiferromagnetic behavior has
been observed for this compound.

applications, and many helical metairganic assemblies and
chiral coordination polymers have been constructed on the
basis of helical topology:®

Lin et al. have explored the synthesis of novel optical and
magnetic materials via the use of unsymmetrical pyridyl-
carboxylate and analogous bridging ligaid®i$he presence
of different functional groups in these kinds of ligands may
render interesting properties of the resulting coordination
polymers, and the lack of a center of symmetry on these

The construction of novel metal coordination polymers, kinds of ligands makes it possible to produce helical
based on the interactions between metal ions and organicpolymers. Double-layered structure can be regarded as a
ligands, has attracted widespread interests because of theiunique molecular “floor” directly linked by pillars through
potential applications and intriguing variety of architectures covalent bonds, hydrogen bonds, or other weak interactions.
and topologied:-® In particular, the helical coordination The interesting ionic components are concentrated in the
polymers are of particular interest, owing to the fundamental central portions of each layer, and the organic portions form
role of helicity in biology and their potential utilization in  hydrophilic layers that sandwich the ionic portions. The
chiral separation, asymmetric catalysis, and nonlinear optic double-layered metalorganic frameworks have been re-

ported to show the spongelike dynamic behavior of reducing
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containing helical chains, usually used in biology) was
reported as a new two-dimensional métifThe double
helicates, multinuclear double-helical compounds, have
recently been attracting considerable interest because it is a
prototype for supramolecular self-assembly processes and
because of the special feature of the resulting helidaties.
addition, the hetero-double helicate from two different types
of strands have been considered as a model for the structural
and dynamic features of the double helix of nucleic aéfds.
In this Communication, we report the synthesis, structure,
and magnetic properties of a novel helical double-layered
metat-organic coordination polymer, [G@®H)(3,4-PBC)],
(LAF-1; Los Alamos Frameworks), which is constructed by
tetranuclear [Cgus-OH),] clusters and the unsymmetrical
ligand 3,4-PBC.

LAF-1 was synthesized as dark-red crystals by a solvo- 3 4-pBC O atoms, one 3,4-PBC N atom, and @seéOH
thermal method from CoO (18.7 mg, 0.25 mmol) and group to furnish a distorted CoO4N trigonal bipyramid. The
3-pyrid-4-ylbenzoic acid (99.6 mg, 0.5 mmol) in& bond angles between the cis ligands and the Col center range
dimethylformamide (4/4 mL) in a 23 mL Parr Teflon-lined  from 82.99(4) to 97.77(&) whereas the bond angles between
stainless steel vessel at 185 for 72 h!* Single-crystal X-ray  the cis ligands and the Co2 center range from 84.43(4) to

diffraction reveals that this compound crystallizes in the 127.43(3). The Co-O and Ce-N distances are all within
monoclinic space groulp2,/c.' Its structure and composition the normal range found in other reported experiméhts.

were further confirmed by powder X-ray diffraction (PXRD), .
elemental analysis infrayrgd (IR) specilroscopy arsd therr)no— LAF-1 contains the rh_o mbus tetranuclgar clusters of
' ' formula [Ca(us-OH),], which can be considered as the

gravimetry analysis (TGA). > . .
X-ray crystallographic analysis revealed that, in the sec:tor|1_dary b.undlng.tun;ts (SthL:]‘.Q') for const(;uc_:lflr? ntof tge
asymmetric unit oLAF-1, there are two Cbatoms, three metar—organic architecture of this compound. The two Co
sites [Col and Co(1c)] along the short diagonal of the

3,4-PBC ligands, and ongs-OH group (Figure 1). O7 is : i ) )
coordinated to three Co atoms and has a bond valence sunhnombus are bridged by twe-hydroxides, which also bridge

of 0.95 based on the bond lengths of €@ [1.9950(9) the two Co sites along the long diagonal of the rhombus
2.0621(9), and 2.1824(9) A]. This value suggests that 07 [€02 and Co(2c)]. All four edges of the rhombic [{@s-
may combine with H, forming a hydroxyl group, which is ©H):] cluster are also bridged by the(i7.,,) carboxylate
consistent with the strong OH stretching found in IR. In this 9roup of the ligand 3,4-PBC, with the short edge bridged
structure, two different types of Co atoms can be distin- DY the double carboxylate groups from two 3,4-PBC, one
guished, Col and Co2. Col is coordinated by three car-Pridging ligand (3,4-PBG), and one terminal ligand (3,4-
boxylate O atoms [04, O(5a), and O1], one N atom from PBC)r, and the long edge bridged by only one carboxylate
four 3,4-PBC ligands, and twas-OH groups, forming a  group from another kind of bridging ligand, (3,4-PBg)

distorted CoO5N octahedron, while Co2 is ligated by three The short edge of the rhombus has the shortest-Co
separation [Co%-Co(2c)] with a distance of 3.1501(5) A,

(12) (a) Kumaran, D.; Eswaramoorthy, S.; Studier, F. W.; Swaminathan, while Col--Co2 in the long edge has a separation of

Figure 1. Coordination environments of the €ans in LAF-1.
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Figure 4. Magnetic susceptibility data for compounidAF-1: »T
(emuK-mol~1) and 1 (mol-emu?) vs temperature.

Figure 2. (a) Left space-filling view of right- and left-handed helical
chains. Right view of a 2D layer constructed via the helical chains. (b) Magnetic susceptibility measurements were performed on

Helical double-layered cobalt(Hjorganic architecture. microcrystalline samples ofAF-1 at 0.1 T field in the
temperature range 2850 K. As shown in Figure 4, at room
temperature the value of prodygtT is 11.7 emeK-mol™,
which is slightly larger than the expected value of 10.8
emuK-mol~* for four noninteractingS = %/, Cd' centers
with ag value of 2.4. Upon cooling, the,T value decreases
continuously, reaching a value of 0.712 eidtmol~t at 2.0

_ _ , _ K. These features indicate a strong antiferromagnetic cou-

Figure 3. View of the layered structure dfAF-1, with the terminal . 1 . . .

pyridylbenzoate ligands displayed (in green) along both sides of the helical pllng. A plOt of xm - VST (65-350 K) is essentially linear

double layer. (Figure 4), and least-squares fitting of the data to the Curie

networks constructed by such kinds of Co clusters are'fare. Weiss law gave&C,, = 6.9683 emtK-mol* andf = —89.54

Moreover,LAF-1 is the first helical double-layered metal K. The Curie constant yields an averagealue of 2.4, and

organic architecture with the unique [§@s-OH);] clusters the dominating antiferromagnetic interactions are probably

as the building units. Within the tubes of this double layer, responsible for the negative Weiss temperature value even
the double (3,4-PBG) units link two neighboring Co4 if a contribution from the spirorbit coupling of Cd is also
clusters into double-stranded chains, and the terminal 3,4-present.

PBC ligands are distributed along both sides of the double |n conclusion, we have demonstrated the successful

layer (Figure 3) and act as pillars between the doubled layersconstruction of a novel cobalt(Horganic framework with

(Figure S2 in the Supporting Information). the unsymmetrical pyridylbenzoate ligand. To our knowl-

We have also studied the bonding behaviord af-1 edge, this compound represents a unique example of
using Fourier transform IR spectroscopy (Figure S2 in the coordination polymers that display a helical double-layered

Supporting Information). Except a sharp peak at around 3600structure constructed with a substructure of tetranuclear

cm™, which is attributed to thew-OH group, no broad  [Co,(us-OH);] clusters. In addition, the overall magnetic

feature in the range 308800 cn* was seen, indicative  pehavior of this compound is antiferromagnetic. We are
of the absence of water molecules in the title compound. currently extending this work to additional metal ions.
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