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coordination polymers based on a long semirigid dicarboxylic acid
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Yingying Bing, Meihui Yu, Ming Hu*
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Abstract

Seven transition metal coordination polymers associated with a long dicarboxylic acid ligand
have been synthesized under hydrothermal conditions, namely, [ZnL(H,0)], (1), [CdL(H,0),], (2),
[COL(H0)21x (3), [MnL(phen)(H;0)1], (4), {[NiL(phen)]-H;0}, (5), [CuL(bpp)osa (6, 6b), (H:L
= 1,4-Bis(4-oxy-1-benzene carboxylic acid)benzene, phen = 1,10-phenanthroline, bpp =
1,2-di(4-pyridyl)ethane). Compounds 1-6 have been characterized by the elemental analysis, IR
spectra, TGA, powder X-ray diffraction (PXRD) and the single crystal X-ray crystallography.
Compound 1 displays an undulating 2D layered structure. Isostructural 2 and 3 exhibit the
three-dimensional framework structures containing the 1D channel. Compounds 4 and 5 show the
similar 1D wavelike chain structures. Compounds 6a and 6b are two four-fold interpenetrated
three-dimensional supramolecular isomers, and it is a remarkable fact that the semirigity of H,L
ligand has brought about the diverse structures of 6a and 6b. The solid state luminescence of 1 and
2 and magnetic properties of 3 were further investigated, respectively.

Introduction

Design and construction of metal-organic frameworks (MOFs) in the recent past decade have
been attracted considerable interest not only because of their variety of intriguing architectures
and topologies, but also owing to their potential applications in the aspects of gas storage and
separation, fluorescent, magnetism, molecular recognition, catalysis and so on.”” So far, the
synthesis of MOFs with unique structures and properties is still a challenge for chemists because
many factors may affect the self-assembly of MOFs, such as reaction solvent, pH value,
temperature, metal-to-ligand ratio, etc.*® Besides, the configurations of ligands, such as the length,
rigidity and flexibility, symmetry and coordination sites must be considered, which play the
critical roles in constructing MOF s.”

The rigid and semirigid multicarboxylic acid ligands are still good candidates for building

10,11

MOFs on account of their rich coordination modes and various conformations. In the process

of building MOFs, the semirigid aromatic multicarboxylate ligands can relatively easily regulate

its configurations to enhance the structural diversity, in contrasting to the rigid ligands with

12, 13

difficult conformational changes. In addition, an effective and controllable route is to

introduce auxiliary multidentate N-donor ligands. However, fewer studies about both the long

semirigid carboxylate ligands and auxiliary multidentate N-donor ligands have been reported.'*

. . . 19
Also, supramolecular isomerism is one of the less common cases among MOFs.

In this work, We selected 1,4-Bis(4-oxy-1-benzene carboxylic acid)benzene (H,L) as the ligand
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with the following reasons: (1) owning two carboxylate groups in symmetrical positions which
can bond metal ions in different modes to produce diverse structures; (2) possessing two semirigid
-O- spatial linkers permitting the benzene rings rotate which benefit for structural tunability; (3) to
the best of our knowledge, MOFs based on such a long and semirigid H,L have never been
reported. As we expected, seven transition metal coordination polymers with diverse structures of
a 2D layer, two isostructural 3D frameworks, two 1D wavelike chain and two isomers have been
synthesized based on H,L ligand. Meanwhile, the structures, thermal stabilities, luminescence and
magnetic properties of some complexes were explored in detail.

Experimental section

Materials and general methods

The H,L was synthesized according to the literature procedure.”® All other reagents were used
as received from commercial sources without further purification. Elemental analyses (C, H and N)
were determined on Perkin-Elmer 2400 analyzer. The IR spectra were recorded as KBr pellets on
a Nicolet Avatar-360 spectrometer in the 400-4000 cm’! region. Thermogravimetric analysis
(TGA) was performed on a Perkin-Elmer TG-7 analyzer heated from 25 to 800°C under nitrogen
atmosphere. Powder X-ray diffraction (PXRD) was performed on a PAnalytical Empyrean
instrument by using Cu Ko radiation at room temperature. The luminescence spectra were
measured on a FLS920 spectrophotometer.

Synthesis of complexes 1-6

[ZnL(H,0)], (1). A mixture of Zn(NOs),-6H,0 (0.1 mmol, 29.7 mg) and H,L (0.1 mmol, 35.0
mg ) in 10 mL of mixed H,O-CH;CN (5:5,v/v) was stirred for 30 min at room temperature and
then was sealed in a 23 mL Teflon-lined stainless steel vessel, heated at 160°C for 72 h, kept 20 h
at 100°C and followed by slow cooling to the room temperature at a rate of 2°C /h. The colorless
crystalline product of 1 was obtained, isolated by filtration, then washed with H,O and air-dried.
Yield: 52% (based on Zn). Elemental analysis (%): Caled for: CyH4Zn0O;, C 55.59, H 3.24;
Found: C 55.61, H 3.27%. IR (KBr pellet): 1682.37(s), 1588.06(m), 1500.83(w), 1433.47(m),
1301.15(s), 1188.39(m), 943.92(m), 721.81(s).

[CAL(H,0);], (2). Complex 2 was synthesized by the same procedure used for preparing 1
except that Cd(NO;),'4H,0 (0.1 mmol, 30.8 mg), instead of Zn(NO;)-6H,O, was used as the
starting material. After being cooled to room temperature, colorless crystal of 2 was collected,
washed with H,O, and air-dried. Yield: 57% (based on Cd). Elemental analysis (%): Calcd for:
CyHsCdOg, C 48.32, H 3.22%; Found: C 48.29, H 3.21%. IR (KBr pellet): 1597.08(s),
1535.68(m), 1482.88(s), 1405.44(s), 1301.15(s), 1220.78(s), 1100.04(w), 785.28(m).

[CoL(H;0):]s (3). A mixture of Co(NO;), -6H,0 (0.1 mmol, 29.2 mg) and H,L (0.05 mmol,
17.7 mg ) was dissolved in 0.02 mol/L NaOH solution (10 mL). The final mixture was placed in a
23 mL Teflon-lined stainless steel vessel and heated at 140°C for 72 h, and then followed by slow
cooling to the room temperature at a rate of 2°C/ h. The purple crystal of 3 was collected, washed
with H,O, and air-dried. Yield: 49% (based on Co). Elemental analysis (%): Calced for:
CyH6Co0g, C 54.14, H 3.61%; Found: C 54.15, H 3.63%. IR(KBr pellet): 1637.52(s),
1497.66(m), 1424.25(m), 1399.80(m), 1284.32(w), 1243.44(s), 1163.78(w), 1104.30(w),
876.59(w), 785.23(m), 698.89(w), 618.21(w).

[MnL(phen)(H,0)], (4). A mixture of MnCl,-4H,0 (0.1 mmol, 19.8 mg), H,L (0.05 mmol,
17.3 mg ), phen (0.1 mmol, 20.1 mg) and H,O (12 mL) was stirred for 30 min at room temperature
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and was sealed in a 23 mL Teflon-lined stainless steel vessel, heated at 160°C for 72 h and
followed by slow cooling to the room temperature at a rate of 2 °C /h. The light yellow crystalline
product of 4 was obtained, isolated by filtration, then washed with H,O and air-dried. Yield: 58%
(based on Mn). Elemental analysis (%): Calcd for: Cs;,H,,MnN,0,, C 63.84, H 2.66, N, 4.66%;
Found: C 63.87, H 2.67, N 4.64%. IR (KBr pellet): 3398.22(s), 1684.95(s), 1606.11(s),1538.44(m),
1485.05 (s), 1415.55(s), 1305.97(m), 124536 (m), 1164.05(m), 1099.42(m), 1011.45(w),
885.06(m), 790.92(m), 692.21 (m), 649.47(w).

{INiL(phen)]-H,0}, (5). A mixture of NiCl,-6H,0O (0.05 mmol, 11.9 mg), H,L (0.05 mmol,
17.5 mg ), phen (0.05 mmol, 9.9 mg) was dissolved in 0.02 mol/L NaOH solution (10 mL) and
was sealed in a 23 mL Teflon-lined stainless steel vessel, heated at 160°C for 72 h and followed
by slow cooling to the room temperature at a rate of 2 °C/h. The green crystalline product of 5 was
obtained, isolated by filtration, then washed with H,O and air-dried. Yield: 63% (based on Ni).
Elemental analysis (%): Calcd for: C;sH;{NNigs0;s, C 63.45, H 3.64, N 4.63%; Found: C 63.47,
H 3.67, N 4.64%. IR (KBr pellet): 3403.41(s), 1675.25(m), 1611.88(s), 1525.56(s), 1418.12(s),
1298.28(w), 1222.73(s), 1169.33(s), 1103.10(s), 875.73(m), 781.92 (m), 724.20 (m), 640.87 (m).

[CuL(bpp)osla (62). A mixture of Cu(NOs),-3H,0 (0.05 mmol, 12.1 mg), H,L (0.05 mmol,
17.5 mg ), bpp (0.1 mmol, 18.1 mg) was dissolved in 10mL of mixed H,O-CH;CN (5:5,v/v) and
was sealed in a 23 mL Teflon-lined stainless steel vessel, heated at 160°C for 72 h, kept 72 h at
100°C and followed by slow cooling to the room temperature at a rate of 2°C /h. The green
crystalline product of 6a was obtained, isolated by filtration, then washed with H,O and air-dried.
Yield: 68% (based on Cu). Elemental analysis (%): Calcd for: C,sH;7CuNOg, C 62.03, H 3.38, N
2.78%; Found: C 62.07, H 3.36, N 2.71%. IR (KBr pellet): 3389.36(s), 1704.25(m), 1603.57(m),
1549.70(w), 1403.22(s), 1361.75(m), 1316.12(m), 1226.05 (m), 1163.68(m), 1014.05(w),
952.86(w), 874.85(m), 748.90 (w), 657.55 (m).

[CuL(bpp)o.sl. (6b). Complex 6b was obtained by the same procedure used for preparing 6a
except that CuCl,-2H,0 (0.05 mmol, 8.5 mg), instead of Cu(NOs),-3H,0, was used as the starting
material. After being cooled to room temperature, green crystal of 6b was collected, washed with
H,O0, and air-dried. Yield: 67% (based on Cu). Elemental analysis (%): Calcd for: Cy¢H;7CuNOg,
C 62.04, H 3.38, N 2.78 %; Found: C 62.09, H 3.31, N 2.81%. IR (KBr pellet): 1647.47(m),
1613.39(m), 1585.04(m), 1519.07(s), 1443.88(s), 1326.50 (s), 1204.43(s), 1174.98(m),
1147.61(w), 1024.11(w), 887.10(m), 786.77(m), 671.13(w).

X-ray crystallography

Crystallographic data for the compounds were collected on a Bruker Apex Smart CCD
diffractometer with graphite-monochromated Mo-Ka radiation (4 = 0.71073) using the w-scan
technique at room temperature. All the structures were solved by direct methods with SHELXS-97
and refined with the full-matrix least-squares |F]* technique using the SHELXL-97 program.”' The
position of non-hydrogen atoms were refined with anisotropic displacement parameters. The
hydrogen atoms were set in calculated positions and refined as riding atoms with a common
isotropic thermal parameter. The crystallographic data for the seven crystals are listed in Table 1.
The selected bond lengths and angles of them are listed in Table S1.
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Table 1. The crystallographic data for 1-6
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Scheme 1. Coordination modes of H,L

Results and discussion
Structural description of 1

Single-crystal X-ray structure determination reveals that compound 1 crystallizes in the
monoclinic P 2,/c space group and exhibits a two-dimensional framework. The asymmetric unit of
1 contains one Zn(Il) ion, one L* ligand, and one coordinate water molecule. Here, each Zn(II)
center adopts a distorted tetrahedron geometry with the ZnO,4 coordination environment by three
carboxylate oxygen atoms from L* ligand, and one from water molecule (Fig. 1a). The Zn-O bond
lengths range from 1.943(11) to 1.987(8) A, which is similar to the reported.”” The L* connects
Zn(II) ions in two different modes: bis(monodentate) and bis(bridging bidentate) (Scheme 1a, 1b).
It is noteworthy that L* linker holds two Zn(Il) ions in two different distances of 19.158 and
18.102 A, respectively. In addition, L> ligand in bis(monodentate) mode connects two Zn(II) to
form a parallelogram (19.16x 4.42 Az), while the other in bis(bridging bidentate) mode links two
Zn(II) to form a different parallelogram (18.10 x 4.42 A%), sharing an edge with the former (Fig.
S1). Note that the two coordination patterns of L* ligands are arranged alternatively to display an
undulating layered structure in 1 (Fig. 1b)
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Fig.1 (a) Coordinated environment of Zn (II) ion; (b) The 2D sheet architecture of 1.
Structural description of 2 and 3

The structural investigation reveals that compounds 2 and 3 are isostructural and crystallize in
the orthorhombic Pnma space group, the structure of 2 is described in detail as the representative
example. The asymmetric unit of 2 is comprised of one Cd(II) ion, one L* ligand, one z,-H,0
molecule, and one terminal water molecule. The hepta-coordination environment of Cd(Il) ion is
fulfilled by four carboxylate oxygens from two L> ligands through bis(chelating bidentate) mode
(Scheme 1c¢) and three from coordinated water molecules to generate a distorted pentagonal
bipyramid geometry (Fig. 2a). The M-O bond lengths are in the range of 2.254(5)-2.418(3) A with
Cd{I) and 2.072(3)-2.2846(18) A with Co(II) ions, respectively, which are similar to those
observed in the reported complexes.” Each L* ligand bridges with the metal centers and extends
along the ¢ axis to form the 1D chain, and adjacent 1D chains are pillared by a u,-H,O from
perpendicular direction to furnish a 2D layer in the ac plane (Fig. 2b). Further, neighboring layers
are interconnected through another x,-H,O linkers to generate the 3D framework (Fig. 2¢).

It is interesting to note that there exist rectangular grids in the ab plan with a size of 40.56 x
4.12 A% in complex 2 and 40.20 x 3.95 A%in 3, which are built by four L* ligands and four metal
ions (Fig. S2). The rectangular grids are further extended by u,-H,O linkers to form a 1D channel

along the b axis.
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(©)
Fig.2 (a) Coordinated environment of Cd (II) ion; (b) A view of the 2D sheet of 2 along the b axis;
(¢) The 3D architecture of 2
Structural description of 4

Complex 4 crystallizes in the monoclinic system with space group P2,. There are one Mn(II)
ion, one L* ligand, a coordinated water molecule and a phen molecule in the asymmetric unit of 4.
The coordination environment and atom connectivity for 4 are shown in Fig. 3a. Mn(II) ion is
six-coordinated with a distorted octahedron geometry, which is coordinated by three carboxylate
O atoms from two different L* ligands, one O atom coming from terminal water molecule and
two nitrogen atoms from phen. The Mn-O bond distances range from 2.109(4) to 2.426(4) A; the
Mn-N bond lengths are from 2.246(4) to 2.302(4) A, which are well-matched to those observed in
the reported cornplexes.24 Each L* ligand link neighboring Mn(Il) ions in monodentate and
chelating bidentate mode (Scheme 1d) to lead to a 1D wave-like chain along a axis (Fig. 3b).
There are existing hydrogen bonds including intramolecular and intermolecular interactions,
which are formed between water molecules and carboxylate oxygen atoms. The chains connected
each other to generate a 2D layer along the ¢ axis on account of the interactions of hydrogen bonds.
(Fig. 3¢). At the same time, there exist n-m interactions between the two benzene rings from two
adjacent layers with a center-to-center distance of about 3.7A. Finally, the 1D chains are
combined through the intermolecular hydrogen bonds and the n-m interactions to exhibit a 3D
supramolecular architecture (Fig. 3d).

(@) (b)
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(©) (d)

Fig.3 (a) Coordinated environment of Mn(II) ion; (b) A view of 1D chain along b axis; (c) The 2D
sheet formed by hydrogen bonds along ¢ axis (phen was omitted); (d) The 3D supramolecular
architecture of 4
Structural description of 5

Complex S crystallizes in the orthorhombic space group Pccn. Its asymmetric unit consists of a
crystallographically independent Ni(II) ion, a deprotonated L ligand, a phen and a lattice water
molecule. Each Ni(II) ion is coordinated by four carboxylate oxygen atoms from two L* ligands
in bis(chelating bidentate) mode (Scheme 1c¢) and two nitrogen atoms from phen, which forms
distorted octahedral coordination mode (Fig. 4a). The Ni-N bond distances are 2.0415(16) A, and
the Ni-O bond distances range from 2.0483(15) to 2.1638(13) A. These are similar to values found
in other complexes.25 Comparing with 4, complex 5 has the similar 1D wave-like chain structure
but differ in coordination modes of L* ligand (Fig. 4b). In the meantime, the chains extended by
hydrogen bonds formed between free water and carboxylate groups to generate a 2D layer view
along the c axis (Fig. 4c). In addition, the adjacent layers stack together to give the supramolecular
3D framework by the C-H-- - interactions with the distance of 3.003—3.606 A (Fig. 4d).

(a) (b)
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(d)
Fig.4 (a) Coordinated environment of Ni(II) ion; (b) A view of 1D chain along the b axis; (c¢) The
2D sheet formed by hydrogen bonds along ¢ axis (phen was omitted); (d) The 3D architecture of 5
formed by the C-H: - -7 interactions (pink dotted lines, distance: 3.003—-3.606 A).
Structural description of 6a

Complex 6a crystallizes in the triclinic space group P-1. The asymmetric unit contains one
Cu(Il) ion, one deprotonated L* ligand and half a bpp. As shown in Fig. 5a, each Cu(ll) is
square-pyramidally coordinated by four carboxylate oxygen atoms from four L*" ligands at the
basal positions and one nitrogen atom from one bpp at the apical position. It is worthy to note that
there are two kinds of L* ligands differing only in angular distortions, 118.5 (4)° around O3 atom
and 117.8(4)° around O6 atom, respectively. The Cu—N bond distance is 2.180(3) A, and the
Cu—O bond distances are vary in the range of 1.957(3)-1.967(2) A, which correspond to normal
bond lengths found in other Cu complexes.”® Two crystallographically equivalent Cu(Il) cations
are bridged by four carboxylate groups adopting bridging bidentate mode (Scheme 1b) to generate
a distorted dinuclear Cu(Il) “paddle-wheel” secondary building unit (SBU) with a Cu---Cu
distance of 2.6424(8) A. The paddle-wheel is bridged by L* ligands to form a 2D network with
parallelogram grids, and the size is 19.56 x19.57 A* (Fig. 5b). There are also two parallelogram
grids in complex 6a with the sizes of 19.57 x 13.68 A (Fig. S3a) and 19.56 x 13.68 A* (Fig. S3b),
respectively, which are built by two kinds of L* ligands and bpp and Cu(Il) cations. The layers of
grids are further connected by bpp to form a 3D coordination polymer network (Fig. 5c). To
simplify the structure of 6a, the L*~ ligand can be regarded as a two-connected node, bpp can be
viewed as a two-connected linker and the dinuclear centers as 6-connected nodes, so the whole
network could be viewed as a 2-nodal (2,6)-connected net with the point symbol {4'*.6’}, and the
overall structure of 6a is four-fold interpenetrated framework (Fig. 5d).

058A

(2) (b)




RSC Advances

(d)
Fig.5 (a) Coordinated environment of Cu(Il) ion in 6a; (b) The 2D network bridged by two kinds
of L* ligands with a size of 19.56 x19.57 A% (c) The 3D network of 6a; (d) The four-fold
interpenetrated framework of 6a
Structural description of 6b

Compound 6b crystallizes in the monoclinic space group C2/m. Complex 6a and 6b have the
same chemical compositions with a small difference in the relative angular distortion of the L*
ligands. Thus, 6a and 6b may be considered as examples of supramolecular isomerism owing to
different torsion angles of L* ligands in 6a and 6b. Compound 6b contains a similar “paddle
-wheel” SBU as 6a, but the difference is that the four O atoms at the basal plan are coming from
the same kind of L ligands with a torsion angle 118.6(7)° around O3 (Fig. 6a). The Cu—N bond
distance is 2.167(8) A, and the Cu—O bond distances are in the range of 1.950(5)-1.977(5) A,
which correspond to normal bond lengths found in other Cu complexes.27 The paddle-wheel are
bridged by L* ligands to form a 2D network with rhombic grids, and the size is 19.54 x19.54A%
(Fig. S4a). There are also parallelogram grids in complex 6b with a size of 19.54 x 13.68 A* (Fig.
S4b), which are built by L* ligands and bpp. The layers are further connected to form a 3D
coordination polymer architecture (Fig. 6b). The whole framework can be viewed as a 2-nodal
(2,6)-connected net with the point symbol of {4'*.6"}, upon considering L*~ as 2-connected node
and the dinuclear centers as 6-connected nodes. Finally, the framework of 6b is four-fold
interpenetrated framework (Fig. 6¢).
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Fig.6 (a) Coordinated environment of Cu(Il) ion in 6b; (b) the 3D network of 6b; (c) The four-fold
interpenetrated framework of 6b
The structural differences of 6a and 6b.

As already indicated, both complex 6a and 6b contain the same molecular composition, that is,
the paddle-wheel units are connected by four L> bridges and two bpp molecules to present the
different 3D grid structures. In fact, the only difference between two structures is the torsional
angles of H,L: there are two angles of ether C-O-C in H,L for 118.5 (4)° and 117.8 (4)° in 6a,
respectively; and it exist only a C-O-C torsional angle of 118.6 (7) © in 6b. It is worthy to note that
the semirigity of H,L ligand has brought about the diverse structures of 6a and 6b.
Photoluminescence properties

Generally, d' complexes are promising to exhibit the photoluminescence properties. The
solid-state photoluminescence of H,L ligand and complexes 1 and 2 were investigated at room
temperature, as shown in Fig. 7. The H,L displays maximal emission peaks at 325 nm and 380 nm
(Aex= 270 nm), which could probably be attributed to intraligand n*—=n and n*—n transitions.”®
Compound 1 exhibits two emission bands centered at 540 and 610 nm (Lex = 297 nm), which are
red-shifted 215 and 230 nm in comparing with that of H,L. and could be assigned to the
ligand-to-metal charge transfer (LMCT).* Compound 2 shows the dual emission peaks at 350 nm
and 420 nm (4, =300nm), which is red-shifted 25 and 40 nm compared with that of H,L and it is
probably assigned to intraligand transitions.”® The difference in luminescence spectra between 1
and 2 may probably be assigned to the different coordination environments of Zn(II) and Cd(II)
ions. The luminescent properties of 1 and 2 can make them good candidates for the functional

photoluminescent materials.

|mligand
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|—1

Intensity(a.u.)
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Wavelength(nm)

Fig.7 Photoluminescence spectra of 1, 2 and H,L ligand in the solid state at room temperature.
Magnetic property
The temperature dependent molar magnetic susceptibility of compound 3 was measured from 2
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K to 300 K at an applied field of 1000 Oe. The data is shown in Fig. 8 as plots of yuT and yy '
versus T. For 3, the yy 7 value of 2.89 cm® K mol ™" at 300 K is higher than the expected spin-only
value of Co(II) ion for S = 3/2 (1.875 cm’ mol” K, g = 2.0), which could be attributed to the
orbital contribution arising from Co(II) centre.”’ Upon cooling the sample, the ym7T value
decreases gradually, which indicates an antiferromagnetic interactions between Co(II) ions in
compound 3.*” The inverse magnetic susceptibility curve shows a linear behavior in 50-300 K
range and obeys the Curie—Weiss law, yy = C/(T—0), with C =2.99 cm3 K mol—1 and 6 = —24.62
K. The negative 6 value also suggests an antiferromagnetic coupling between Co(1I) ions.>

T T T T T T 120
3.0+

100
254

2.0+

%, T(em® K mol”)

I 40

20

T T T T T
0 50 100 150 200 250 300

Fig.8 Temperature dependence of the yyT and yy™ curve for complex 3.The red line represents the
fit to the Curie-Weiss law.
PXRD and Thermogravimetric analysis

The pure phases of complexes 1- 6 were confirmed by PXRD measurements, and the results
are shown in Fig. S5. Meanwhile, each PXRD pattern of the as-synthesized sample is consistent
with the simulated one.

The thermal stabilities of 1-6 were examined and the results are shown in Fig. S6. Complex 1
experiences a weight loss of 4.80% between ca. 120—150 °C, which corresponds to the liberation
of coordinate water molecules (calcd 4.16%), and then decomposes step by step. The TGA curves
of 2 and 3 are very similar for their similar structure. From 75 to 900 °C, there are several
apparent weightlessness steps. A weight loss of approximately 7.19% between 85 and 140 °C for 2
(8.48% between 100 and 152 °C for 3) is equivalent of losing of coordinate water molecules
(caled 7.24% for 2, 8.12% for 3). 4 and 5 undergo weight losses of 2.30% and 5.45%, respectively,
which can be assigned to the losses of coordinated and free water molecules (caled 2.99% for 4
and 5.95% for 5), and the frameworks of 4 and 5 remain stable up to 300°C. For complex 6a and
6b, it does not contain guest molecules, the TG curve is almost flat until 305 °C, then appears a
significant skeleton decomposition.

Conclusion

In summary, seven diverse transition coordination polymers of 1,4-Bis(4-oxy-1-benzene
carboxylicacid)benzene have been prepared by the hydrothermal method. Complex 1 is an
undulating 2D layer structure. Compounds 2 and 3 display the isomorphic 3D frameworks.
Compounds 4 and 5 exhibit the similar supermolecular structures with undulated chains by
introducing the auxiliary phen ligand. Compounds 6a and 6b are isomers which present different
3D structures containing diverse grids. The photoluminescent properties of 1 and 2 were
investigated, which could be assigned to the ligand-to-metal charge transfer for 1 and intraligand
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charge transition for 2. The magnetic property of 3 was exploited, which reveals in the presence of

an antiferromagnetic interactions between Co(1I) ions.
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