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Synthesis and characterization of two- and three-dimensional
coordination polymers built with 3,5-bis(4′-carboxy-phenyl)-
1,2,4-triazole and/or 1,4-bis(imidazol-1-ylmethyl)benzene

XIANG-YANG HOU, XIAO WANG, FENG FU*, JI-JIANG WANG and LONG TANG

Department of Chemistry and Chemical Engineering, Shaanxi Key Laboratory of
Chemical Reaction Engineering, Yan’an University, Yan’an, China

(Received 7 October 2012; in final form 2 July 2013)

Two new coordination polymers, [Cd(bct)(H2O)]·(H2O) (1) and [Zn(bct)(bip)]·2(H2O) (2)
(H2bct = 3,5-bis(4′-carboxy-phenyl)-1,2,4-triazole, bip = 1,4-bis(imidazol-1-ylmethyl)benzene), have
been synthesized. Their structures have been determined by single-crystal X-ray diffraction analysis
and further characterized by elemental analysis, IR spectroscopy, and thermogravimetric analysis.
Compound 1 is a two-dimensional structure with double-layered network, where bct ligands adopt
a μ4-k

1,k1,k1,k1 bridging mode linking four five-coordinate Cd ions. Compound 2 exhibits a three-
dimensional framework consisting of double-layered helical chains with the bct and bip adopting
μ3-k

1,k1,k1 and μ2-k
1,k1 bridging mode, respectively. Complexes 1 and 2 exhibit intense emissions

at 399 and 441 nm, respectively.

Keywords: Cadmium; Zinc; Coordination polymer; Crystal structure; Fluorescence

1. Introduction

Design and synthesis of coordination polymers (CPs), which are also known as
metal�organic frameworks (MOFs), represent a growing subject because of their interesting
structures [1] and potential applications in luminescence [2], adsorption [3], catalysis [4],
gas storage [5], magnetism [1a, 6], etc. The effective approach to the design of these MOFs
is usually the fabrication of metal ion as nodes and multidentate ligands as bridges or termi-
nal groups. In general, there are many parameters to influence structures and properties of
the CPs including the central metal ion coordination geometry, Lewis acidity [7], the shapes,
lengths, symmetries, flexibilities, and substituent groups of the organic ligands [8], as well
as the reaction conditions such as temperature, ligand to metal salt ratio, solvent, etc. [9].
Explorations on the factors that contribute to a given structure are important to prepare the
desired MOFs. Many carboxylates are selected as multifunctional linkers because of their
abundant coordination modes allowing for various structures and properties [10]. Moreover,
nonrigid ligands are multifunctional linkers in multidimensional networks [11].
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The conformational freedom of the flexible ligands may provide more possibility for the
construction of unusual structures and functional materials [12].

N-heterocyclic carboxylates of H2bct has been investigated for the synthesis of MOFs
with a range of structures and applications. Such as, twofold interpenetrating 2-D framework
[Cd2(L)(bpa)]2·2(H2O)·2(CH3OH) [13a] (L= 3,5-bis(3-carboxyphenyl)-1,2,4-triazole),
bpa = 4,4-bis(4-pyridyl)ethane), with L μ4-k

1,k1,k1,k1,k1 and seven-coordinate Cd2+; 3-D CPs
[Ni3(OH) -(L)3]·n(solv) [13c] (H2L= pyridine-3,5-bis(phenyl-4-carboxylic acid), L1 with μ5-
k1,k1,k1,k1,k1 mode and seven-coordinate Ni2+; and 3-D framework [Mg3(μ3-OH)(L)3] [13b]
(H2L= pyridine-3,5-bis(phenyl-4-carboxylic acid), L μ5-k

1,k1,k1,k1,k1 and six-coordinate
Ni2+. The flexible and long H2bct is an excellent candidate for the preparation of functional
MOFs, with three obvious characteristics: first, H2bct (scheme 1) adopts various coordina-
tion modes when it coordinates to metals owing to carboxylate and triazole arms; second, it
can partially or completely deprotonate and act not only as a hydrogen bond acceptor but
also as a hydrogen bond donor; and third, the introduction of a second bridging ligand to
extend the metal carboxylate system is a way to obtain higher dimensional networks, and
bisimidazole donors of bip as neutral ligands have been used for this purpose. Interrelated
bip has been frequently used as linker of metal ions because of good complexing ability and
also the capability of N to bridge metal ions. Examples are [Zn(CH3O-ip)(bib)] with three-
fold interpenetrated 3-D framework (CH3O–H2ip = 5-methoxyisophthalate, bib = 1,4-bis(2-
methyl-imidazol-1-yl)butane) [14a], with four-coordinate Zn2+; Cd(CH3O-ip)
(btb)0.5(H2O)]·2H2O has a (3,5)-connected 2-D layer framework [14b] (btb = 1,4-bis(1,2,4-
triazol-1-yl)butane), with six-coordinate Cd2+; 2-D layer framework [Cd2(L)2–(L1)2]·2H2O
[14c] (L= bis(N-imidazolyl)methane, H2L1 = 4,4′-oxybis(benzoic acid), with six-coordinate
Cd2+; [Cd(L)2(ClO4)]·ClO4 [14d] (L= 1,3-bis(5,6-dimethylbenzimidazol-1ylmethyl)ben-
zene) is 1-D beaded chains further assembled by intermolecular C–H� � �O hydrogen bonds
to form a 2-D layer, with five-coordinate Cd2+; [Cu(L2)(cnic)2]·H2O [14e] (adip = adipate,
L= 1,4-bis(N-imidazolyl)butane) as a 3-D framework structure with a number of non-con-
ventional weak interactions, and five-coordinate Cu2+; and [CdBr2(L)] contains a 1-D helical
chain with CdBr2 units linked by L [14f] (L= 1,3-bis(5,6-dimethylbenzimidazol-1-ylmethyl)
benzene). As an extension of our recent efforts to explore coordination chemistry and crystal
engineering of triazole-based dicarboxylates, the new H2bct and/or bip co-ligands are

Scheme 1. (a) Structure of H2bct; (b) structure of bip ligands.
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selected to investigate new functional CP materials. Herein, we report the synthesis and crys-
tal structures of 1 and 2, [Cd(bct)(H2O)]·(H2O) (1) and [Zn(bct)(bip)]·2(H2O) (2). The ther-
mal properties and luminescent behavior of these materials are also discussed. To the best of
our knowledge, this is the first report of systematic investigation into the coordination chem-
istry of a transition metal in the system with H2bct and/or bip.

2. Experimental

2.1. Materials and methods

All solvents and starting materials of analytical grade in the experiments except H2bct
bought from Jinan Camolai Trading Company were obtained from commercial sources and
used without purification. Elemental analyses (C, H, and N) were determined on a Perkin–
Elmer 2400 type elemental analyzer. Infrared spectra were recorded from 400 to
4000 cm�1 on a Bruker EQUINOX-55 spectrophotometer using KBr pellets. PXRD
patterns were recorded using Cu Kα radiation on a PANalytical X’Pert PRO diffractometer.
The thermogravimetric analyses were performed on a NETZSCH STA 449C thermogravi-
metric analyzer. Photoluminescence analyses of the solid samples were performed on an
Edinburgh Instrument F920 fluorescence spectrometer at ambient temperature.

2.2. Syntheses of [Cd(bct)(H2O)]·(H2O) (1)

Compound 1 was synthesized from a mixture of cadmium acetate, 3,5-bis(4′-carboxy-phe-
nyl) 1,2,4-triazole, ethanol, and water. A mixture of H2bct (0.4mM, 0.1238 g), Cd
(CH3COO)2·2H2O (0.4mM, 0.1066 g) in a solution of water (10mL) and ethanol (5mL)
was sealed into a 25mL poly(tetrafluoroethylene)-lined stainless steel container under
autogenous pressure heated at 130 °C for three days and cooled to 20 °C at 3 °C h�1; color-
less prismatic single crystals suitable for X-ray analyses were obtained. The crystals were
collected by filtration, washed with distilled water and ethanol, and dried at room tempera-
ture. Yield: 0.0820 g (45%, based on Cd). Elemental analysis for C16H13N3O6Cd (%):
Calcd: C, 42.07; H, 2.84; N, 9.27. Found: C, 42.17; H, 2.88; N, 9.22. IR (KBr pellet, cm�1):
3437(vs), 1677(s), ν1633(s), 1589(s), 1507(s), 1369(s), 1543(w), 1446(w), 1225(w), 1163
(w), 1077(w), 1036(m), 842(m), 798(s), 752(m), 550(w), 424(w).

2.3. Syntheses of [Zn(bct)(bip)]·2(H2O) (2)

Compound 2 was synthesized from a mixture of zinc acetate, H2bct, bip, triethylamine,
and water. A mixture of H2bct (0.2mM, 0.0619 g), bip (0.2mM, 0.0476 g), Zn
(CH3COO)2·2H2O (0.2mM, 0.0439 g) in a solution of water (12mL), ethanol (3mL), and
triethylamine (three drops) was sealed into a 25mL poly(tetrafluoroethylene)-lined stainless
steel container under autogenous pressure heated at 160 °C for four days and cooled to
20 °C at 5 °C h�1; light colorless block single crystals suitable for X-ray analyses were
obtained. Yield: 0.0647 g (50%, based on Zn). Elemental analysis for C30H27N7O6Zn (%):
Calcd: C, 55.68; H, 4.27; N, 15.19. Found: C, 55.70; H, 4.21; N, 15.15. IR (KBr pellet,
cm�1): 3443(vs), 1689(s), ν1646(s), 1613(s), 1516(s), 1359(s), 1544(w), 1473(w), 1236
(w), 1179(w), 1065(w), 1032(m), 841(m), 787(s), 756(m), 553(w), 428(w).

3128 X.-Y. Hou et al.
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2.4. Crystal structure determination

Crystal data for the compounds were collected using a Bruker Smart-1000 CCD
diffractometer with graphite monochromated MoKα (λ= 0.71075Å) radiation. The single
crystal structure of the compounds was solved by direct methods using SHELXS-97
and refined on F2 by full-matrix least-squares methods using SHELXL-97 [15]. All
non-hydrogen atoms were refined anisotropically by full matrix least squares. The C–H
hydrogens were calculated in idealized geometry riding on carbon; the protic O–H were
found and refined. The crystal data and refinement details of the compounds are summa-
rized in table 1. Crystallographic data for the structural analysis have been deposited with
the Cambridge Crystallographic Data Center, CCDC Nos. 904705 and 904706 for 1 and 2.
Copies of this information may be obtained free of charge on application to CCDC, 12
Union Road, Cambridge CB2 1EZ, UK (Fax: +44-1223-336-033; E-mail: deposit@ccdc.
cam.ac.uk or http://www.ccdc.cam.ac.uk).

3. Results and discussion

3.1. Structure description of 1

Compound 1 crystallizes in triclinic system, space group P-1. The structure of 1 is a
two-dimensional framework, which via hydrogen bonds forms three-dimensional supramol-
ecules. As shown in figure 1(a), its asymmetric unit consists of one Cd1, one bct anion,
one coordinated, and one lattice water. The Cd1 is five-coordinate by one water (O1w)
and three carboxylate oxygens (O2, O3#1, O4#3) of three bct ligands, and a nitrogen
(N3#2) from btc to generate a distorted square pyramid coordination geometry with NO4

Table 1. Crystal data for 1 and 2.

Compound 1 2

Measurement temperature/K 296(2) 293(2)
Empirical formula CdC16H13N3O6 ZnC30H27O6N7

Formula weight 455.71 645.13
Crystal system Triclinic Monoclinic
Space group P-1 C2/c
a (Å) 9.1911(14) 26.712(10)
b (Å) 10.0208(16) 12.445(5)
c (Å) 10.2252(16) 17.903(6)
α (°) 74.732(2) 90.00
β (°) 88.994(3) 101.851(11)
γ (°) 64.725(2) 90.00
V/Å3 816.7(2) 5825(4)
Dc/Mgm3 1.853 1.473
h range for data collection

(°)
2.34 to 24.99 3.1 to 25.3

Indices range (h,k,l) �96 hP 10, �116 kP 11,
�126 lP 9

�276 hP 32,�126 kP 14,
�186 lP 20

Reflections collected 8082 12,724
Data/restraints/parameters 2792/0/238 5149/2/404
F(0 0 0) 452 2664
Final R R1 = 0.0511, wR2 = 0.1548 R1 = 0.0819, wR2 = 0. 2263
R indices (all data) R1 = 0.0544, wR2 = 0.1624 R1 = 0.1115, wR2 = 0. 2517
Z 2 8

Two- and three-dimensional coordination polymers 3129
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donor set. O1w, N3#2, O4#3, and O3#1 make up the plane, with O2 apical. The Cd1–O
bond lengths are 2.254(7)–2.364(6) Å and Cd1–N3 bond length is 2.641(6) Å. Selected
interatomic distances and angles for 1 and 2 are listed in table 2; they are similar to those
found in other cadmium complexes [16]. From figure 1(b), there is one kind of crystallo-
graphically unique bct anion in the structure, with N3 of bct directly bridging cadmium,
and two coordination modes of carboxylate to Cd1 including μ1(O2)-monodentate mode
and μ2(O3, O4)-bridging bidentate mode. One carboxylate (O2) of bct binds monodentate
to one cadmium and the other carboxylate (O3, O4) binds to two cadmium ions through
bridging bidentate mode. Thus, each bct has the same coordination environment by coordi-
nating to four cadmium ions with two carboxylates and one nitrogen.

As shown in figure 2(a), Cd1 are connected by bct to form a double-layered chain along
the a direction. In the double-layered chain, the nearest adjacent Cd1 are bridged by
carboxyl oxygens (O3, O4) to form a dinuclear unit [CdCO2]2 with Cd1� � �Cd1 distance of
3.809Å. The dinuclear unit is at a center of symmetry, with Cd1, O3, Cd1, and O3 on the
same plane. The Cd1� � �O3 length is 2.343Å and the two angles are 101.229(O3-Cd1-O4)
and 119.604(O3-C12-O4), respectively. In contrast to {[Cd(bpbenz)(hfipbb)]·(H2O)3}n,
H2hfipbb = 4,4′-(hexafluoroisopropylidene)bis(benzoic acid), bpbenz = 1,4-bis(4-pyridyl)
benzene] with the dinuclear unit [CdCO2]2 [17], in which the dinuclear unit Cd···Cd and
Cd···O distances are 4.115Å and 2.228Å and the two angles are 119.38(O–Cd–O) and
126.11(O–C–O) angle, respectively. A second building unit [Cd4(bct)2] has been formed
with Cd1� � �Cd1 distance of 18.132Å. The angle of three adjacent Cd1 is 180.0° in each
monolayer chain showing Cd1 formed a straight linear double chain. The centroid� � �cen-
troid distances between two neighboring benzene rings (C2–C3–C4–C5–C6–C7) and

Figure 1. (a) The coordination environment of Cd1 in 1 at 30% probability level; (b) the coordination
environment of bct in 1. Hydrogens are omitted for clarity. Symmetry codes: #1 2 – x, �y, 1 – z; #2 1 + x, �1 + y,
z; #3 1 + x, �2 + y, 1 + z; #4 �1 + x, 1 + y, z; #5 �1 + x, 2 + y, �1 + z.

3130 X.-Y. Hou et al.
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(C10–C11–C12–C13–C14–C15) is 5.875Å indicating no π�π interactions between aro-
matic rings in the double-layered chain. The bct furnishes N3 binding sites extending Cd1
of adjacent layers giving staggered ladder 2-D framework in the ab plane (figure 2(b)).
Neighboring double-layered chains are related with shifting a half unit along the a axis.
Coordinated waters, lattice waters, carboxylate oxygens, and uncoordinated nitrogen (N1)
of 1 are engaged in hydrogen bonds between the 2-D framework leading to 3-D supramol-
ecules. The geometrical parameters of the hydrogen bonds are summarized in table 3.

3.2. Structure description of 2

As illustrated in figure 3(a), single crystal X-ray diffraction analysis reveals that 2 crystal-
lizes in monoclinic C2/c space group. The asymmetric unit contains a Zn(II), one bct, one
bip, and two guest H2O molecules. Zn1 is five-coordinate by three carboxylate oxygens
(O1, O3#2, O4#1) from three bct and two nitrogens (N4, N9#3) provided by two different

Figure 2. (a) The double layer chain in 1; (b) the 2-D structure of 2 formed by bridging bct ligands between
neighboring layers; blue lines indicate the links between the chains.

Table 2. Selected bond lengths (Å) and angles (°) of 1 and 2.

Compound 1

Cd1–O1W 2.254(7) Cd1–O2 2.283(6) Cd1–O3#1 2.343(6)
Cd1–O4#2 2.364(6) Cd1–N3#3 2.641(6) O1W–Cd1–N3#3 80.7(2)
O1W–Cd1–O1 105.3(3) O1–Cd1–O2 54.1(2) O2–Cd1–N3#3 74.89(19)
N3#3–Cd1–O3#1 85.12(19) O3#1–Cd1–O3#2 74.7(2) O1W–Cd1–O4#2 82.8(2)
O1W–Cd1–O2 96.8(3) O1W–Cd1–O3#1 157.8(2) O2–Cd1–O3#1 95.8(3)
O2–Cd1–O4#2 135.3(2) O3#1–Cd1–O4#2 101.2(2) O1W–Cd1–O3#2 90.2(2)
O2–Cd1–O3#2 168.5(2)
Symmetry codes: #1: 2 – x, �y, 1 – z; #2: 1+ x, �1 + y, z; #3: 1+ x, �2 + y, 1 + z

Compound 2
Zn1–O1 2.237(4) Zn1–O4#1 2.157(4) Zn1–O3#2 2.226(4)
Zn1–N4 2.213(5) Zn1–N9#3 2.219(5) O4#1–Zn1–N9#3 88.78(16)
O1–Zn1–O2 54.64(13) N4–Zn1–O2 83.15(15) N4–Zn1–O3#2 94.38(17)
O3#2–Zn1–N9#3 84.81(17) O4#1–Zn1–N9#3 89.00(18) O1–Zn–O4#1 95.35(17)
O4#1–Zn1–N4 92.98(15) N9#3–Zn1–N4 178.13(15) O4#1–Zn1–O3#2 126.88(13)
Symmetry codes: #1: 1 – x, �1 – y, 0.5 – z; #2: 0.5+ x, 0.5 – y, �0.5 + z; #3: 0.5+ x, �0.5 + y, z

Two- and three-dimensional coordination polymers 3131
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bip to generate a distorted trigonal bipyramid coordination geometry. O1, O3#2, and O4#1
are almost coplanar with mean deviation of 0.0046Å, while N4 and N9#3 occupy vertices
of the trigonal bipyramid. The Zn–O bond lengths are 2.157(4)–2.237(4) Å and Zn–N
bond lengths are 2.219(5) and 2.213(5) Å. The Zn–O2 bond length is 2.544(3) Å, slightly
longer than normal Zn–O bond distance; it can be regarded as a weak Zn–O interaction.
Selected interatomic distances and angles for 1 and 2 are listed in table 2; they fall in the
usual range for similar compounds [18]. The two carboxylates of bct show two coordina-
tion modes to Zn2+ in 2, one carboxylate (O1) of bct binds monodentate to one zinc,
another (O3, O4) binds bridging bidentate to two zinc ions. Thus, each bct shares the same
coordination environment by coordinating to three zinc ions with two carboxylates (figure
3(b)) and each bip binds to two Zn ions via its two N atoms (N1, N1#6) through
bis-monodentate mode (figure 3(c)).

Two nearest Zn1 ions are bridged via carboxyl oxygens (O3, O4) to form a dimer unit
[ZnCO2]2 with zinc� � �zinc separation of 3.849Å. The dinuclear unit is a center of symme-
try, with OCO and OZnO angles of 120.88 and 126.88, respectively. In contrast to known
[Zn2(L)(nba)2·2-DMF], L= 1,4-bis(imidazol-1-yl)benzene, H2nba = 1,4-naphthalenedicarb-
oxylic acid with the dimer unit [ZnCO2]2 [19], in which the dinuclear unit has zinc � � � zinc
distance of 3.652Å, and OCO and OZnO angles are 124.29 and 124.09. The dimer units
are connected through monodentate (O1) and bridging bidentate (O3, O4) modes leading
to a double left-handed helix chain structure along the a direction, as illustrated in figure 4
(a), which contains a second building unit [Zn4(bct)2] with a pitch of 17.548Å. The bip
provides N4 and N9 as binding sites to link [ZnCO2]2 units of adjacent double helical
chains giving a 2-D layered undulating framework in the ac plane (figure 4(a)). The bip in
identical method links the remaining [ZnCO2]2 unit of adjacent double helical chains in
the b-axis, changing to a 3-D framework (figure 4(b)). An interesting feature of 2 is that
bip binds to [ZnCO2]2 to form two right-handed helical chains (figure 4(a)) along the b
and c directions. The right-handed helices have second building units [Zn4(bip)2], with a
pitch of 14.737Å and Zn1 ions line up in two parallel columns along the b and c axes.
Because left- and right-handed helical chains coexist in the crystal structure, the whole
crystal is not chiral [20]. This suggests that bip and bct play a role in increasing the
dimension and sustaining and stabilizing the structure. The coordinated water and unbond-
ed carboxylate oxygens point toward the channels forming hydrophilic cavities filled with
guest waters. The void volume of the channels without the guest molecules, calculated by
PLATON, is 6.7%.

3.3. X-ray powder diffraction and thermogravimetric analyses

The PXRD experimental and computer-simulated patterns of 1 and 2 are shown in
Supplementary material (figures S1 and S2), in which the main peaks of the experimental
spectra of 1 and 2 are consistent with simulated spectra.

Table 3. Hydrogen bonds of 1.

D–H� � �A d (D–H)/Å d (H� � �A)/Å d (D� � �A)/Å \DHA/°

O5–H� � �N1#1 0.85(1) 2.34(4) 2.919(6) 125(4)
O5–H� � �O6#1 0.85(1) 1.82(9) 2.660(1) 165(1)
O6–H#1� � �O1#2 0.85(1) 2.08(1) 2.851(3) 149(9)
O6–H#1� � �O4#3 0.85(2) 2.23(8) 3.016(1) 152(2)

Symmetry codes: #1: 2 – x, �1 – y, 1 – z; #2: 2 – x, �2 – y, 2 – z; #3: 1 – x, �y, 1 – z.
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To estimate the stability of 1 and 2, thermal behaviors were studied by TGA (Supple-
mentary material, figures S3 and S4). Crystalline samples were heated from 40 to 900 °C
in air at a heating rate of 10 °C/min. An initial weight loss of 8.1% from 130 to 220 °C
was observed for 1, attributed to loss of two waters per formula unit (calculated 7.9%). A
further sharp weight loss was observed from 330 to 610 °C implying that bct decomposes;
the final residual mass corresponds to CdO supported by the expected value of 28.7%
(Calcd 28.2%). The thermogravimetric analysis data show that 2 undergo three weight

Figure 3. (a) The coordination environment of Zn1 at 30% probability level; (b) the coordination environment
of bct in 2; (c) the coordination environment of bip in 2. Hydrogens are omitted for clarity. Symmetry codes: #1
0.5 + x, �0.5 + y, z; #2 0.5 + x, 0.5 – y, 0.5 + z; #3 1 – x, �y, 0.5 – z; #4 1 – x, y, 0.5 – z; #5 �0.5 + x, 0.5 – y, 0.5 + z,
#6 0.5 + x, 0.5 + y, z.
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losses. Water molecules are removed in a single step at 120–200 °C, with weight loss of
5.8% (Calcd: 5.6%). The second stage is attributed to the removal of bip from 290 to
410 °C, with a weight loss of 36.6% (Calcd: 36.9%). A further sharp weight loss was
observed from 460 to 620 °C implying that bct decomposes; the final residual mass
corresponds to ZnO supported by the expected value of 12.7% (Calcd: 12.6%).

3.4. Luminescence

As reported previously, metal-organic compounds have the ability to affect the emission
wavelength and intensity of organic material through metal coordination. We have examined
the photoluminescent properties of 1 and 2 in the solid state at room temperature (figure 5).
Pure H2bct and bip have emissions of 423 and 430 nm upon being excited at 353 and
356 nm, respectively. Complex 1 exhibits an intense emission at 399 nm upon being excited
at 337 nm and has a slight blue-shift compared with that of pure H2bct and bip ligands.
Different from 1, 2 excited at 363 nm produces an intense emission with a maximum at
441 nm, compared with the emission spectra of H2bct and bip, a red shift was observed.

Figure 4. (a) 2-D framework of 2, including double left-handed helical chains along the a axis and two right-
handed helical chains along the c axis; (b) 3-D framework of 2.
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Apparently, emission spectra of 1 and 2 resemble that of H2bct except for the emission
intensity and peak positions, indicating that the fluorescence of the complexes is ligand-
based emission [21]. The different locations and profiles of their emission peaks may result
from different metal centers, structures, and ligands as well as weak interactions in the
network lattice, which may affect the rigidity of the whole network and further the energy
transfer involved in luminescence [22]. The compounds show enhanced luminescence and
may be considered as good candidates for luminescent applications, especially for 1.

4. Conclusion

Two polymers, [Cd(bct)(H2O)]·(H2O) (1) and [Zn(bct)(bip)]·2(H2O) (2), were synthesized
by self-assembly of bct anion, bip ligands, and Cd(CH3COO)2·2(H2O) or Zn(CH3COO)2·
2(H2O). The work proves that H2bct and bip are good candidates in assembling MOFs
with various double-layered subunits, such as double-layered straight-chains and double-
layered helical-chains. H2bct ligands adopt a μ4-k

1,k1,k1,k1 and μ3-k
1,k1,k1 modes for 1 and

2, respectively. The diversities of structures result from the different geometries, coordina-
tion abilities, and sizes inducing the different coordination spheres. 1 and 2 display two-
and three-dimensional structures in the solid state, which is quite different. Polymers 1 and
2 exhibit intense emissions, which appear to be potential luminescent materials. Subse-
quent work will focus on the structures and properties of a series of CPs constructed by
the present ligand with copper, cobalt, manganese, silver, and rare earth metals, to enrich
the family of CPs.
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Figure 5. Emission spectra of 1 (black), 2 (red), bip (blue) and H2bct (green) in the solid state at room
temperature (see http://dx.doi.org/10.1080/00958972.2013.827178 for color version).
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