
Inorganica Chimica Acta 457 (2017) 150–159
Contents lists available at ScienceDirect

Inorganica Chimica Acta

journal homepage: www.elsevier .com/locate / ica
Research paper
Assembly of anion-controlled cadmium(II) coordination polymers from
the use of 2-acetyl-pyridyl-isonicotinoylhydrazone
http://dx.doi.org/10.1016/j.ica.2016.12.009
0020-1693/� 2016 Elsevier B.V. All rights reserved.

⇑ Corresponding authors.
E-mail addresses: akhandar@yahoo.com (A.A. Khandar), C.Lampropoulos@unf.

edu (C. Lampropoulos).
F.A. Afkhami a, A.A. Khandar a,⇑, J.M. White b, A. Guerri c, A. Ienco d, J.T. Bryant e, N. Mhesn e,
C. Lampropoulos e,⇑
aDepartment of Inorganic Chemistry, Faculty of Chemistry, University of Tabriz, Tabriz 51666-16471, Iran
b School of Chemistry and BIO-21 Molecular Science and Biotechnology, University of Melbourne, Parkville, Victoria 3052, Australia
cDipartimento di Chimica, Università di Firenze, Via della Lastruccia 3, 50019 Sesto Fiorentino, Firenze, taly
d Istituto di Chimica dei Composti Organometallici, Consiglio Nazionale delle Ricerche, Via Madonna del Piano 10, 50019 Sesto Fiorentino, Firenze, Italy
eDepartment of Chemistry, University of North Florida, Jacksonville, FL 32224, USA
a r t i c l e i n f o

Article history:
Received 16 August 2016
Received in revised form 7 December 2016
Accepted 11 December 2016
Available online 18 December 2016
a b s t r a c t

Four Cd(II) coordination polymers have been synthesized, utilizing a tetradentate pyridine-based Schiff
base ligand, namely 2-acetyl-pyridyl-isonicotinoylhydrazone (HL), and different anions (CH3COO�, N3

�,
SCN�). The products {[Cd2(L)2(CH3COO)2]�C2H5OH}n (1), {[Cd1.5(L)(CH3COO)(N3)(H2O)]�C2H5OH}n (2),
{[Cd(HL)(SCN)2]�CH3OH}n (3) and [Cd3(HL)2(SCN)6]n (4), were characterized with single-crystal X-ray
diffraction, IR spectroscopy, and luminescence studies. The ligand in 1 and 2 is singly-deprotonated
and coordinates to the cadmium centre in the enolic form (@N–N@C–O) while in compounds 3 and 4
it coordinates in its neutral keto form (@N–NH–C@O). The tetradentate ligand in 2 acts as a linker and
leads to the formation of a one-dimensional coordination polymer. The CH3COO

� in 1 and SCN� in 3
and 4, further act as bridges, forming two-dimensional coordination polymers (1 and 3) and a
three-dimensional network (4). Structural diversity is thus induced by the anions, due to the variable
steric hindrance they impose as well as differing bridging capacity; metal-organic network formation
is also evident via different Van der Waals forces.

� 2016 Elsevier B.V. All rights reserved.
1. Introduction

The rapidly growing field of crystal engineering of one, two-,
and three-dimensional (1D, 2D, 3D) coordination polymers (CPs)
has been attractive, not only for their structural and topological
diversities [1–3] but also for their potential application as func-
tional materials in catalysis [4,5], optics [6,7], magnetism [8–10],
molecular architectures [11], materials chemistry, etc [12]. How-
ever, control of the complex structures in hydro-/solvo-thermal
reactions remains a challenge, owing to the fact that the assembly
of such complexes can be easily influenced by the geometrical and
electronic properties of metal ions and ligands, the temperature, as
well as the pH of the solution [13–16]. Among the factors in the
design of CPs, the counterion dependence has been actively inves-
tigated, due to a) the co-ligand effects these ions exhibit, and b)
their ability to direct and/or template the formation of diverse
assemblies [17–20]. Furthermore, counterions such as carboxylate,
nitrate, azide and thiocyanate exhibit different coordination modes
(monodentate, chelate, and/or bridging) within the framework,
which may further enrich the structural diversity [20]. Therefore,
using organic/inorganic anions in the assembly of new functional
materials has become a rapidly emerging field [21–23].

On the other hand, to meet the requirement of metal-ligand
binding preference and the energetic consideration of overall crys-
tal packing, a mixed-ligand assembling strategy was proven an
effective approach. A variety of organic ligands, especially polycar-
boxylate, polyalcohols, and polypyridyl types, have been generally
regarded as the most familiar and reliable candidates to construct
the desired coordination architectures in recent years [24–29].
Another class of flexible and versatile polydentate ligands are
hydrazones, which show very high efficiency at chelating transi-
tion metal ions [30]. Hydrazones obtained from 4-pyridine car-
boxylic acid hydrazide can act as ditopic ligands via two different
donor sites (a tridentate coordination pocket and a N-donor pyri-
dine moiety); this makes them excellent ligand candidates for
the formation of mono- and multinuclear structures [31–33].

The Cd(II) ion with its d10 electronic configuration exhibits great
flexibility in its coordination environment/geometry [34]. In the
literature, reports of the anion effect on the coordination mode of
Cd(II) have been rare [35], and in this context, we used the
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potentially tetradentate ligand, 2-acetyl-pyridyl-isonicotinoylhy-
drazone (HL, Scheme 1) in a systematic investigation of the anion
dependence of self-assembled Cd(II) CPs. The HL ligand has the
potential to form different types of complexes due to the multiple
coordination sites and the potential to adopt either enol and keto
tautomeric forms (Scheme 1) [36–38]. From this systematic inves-
tigation, we report the synthesis and characterization of four dif-
ferent coordination polymers, exemplifying that diversity of
anions may cause major changes in the resulting structures, which
in turn is of interest in the design and construction of CPs.

2. Experimental

2.1. Materials and measurements

All reagents were obtained from commercial sources and were
used as received. The ligand HL was prepared as described previ-
ously [37]. In short, pure HL was obtained in >80% yield by the con-
densation of 2-acetylpyridine and isonicotinohydrazide in EtOH.
Selected IR bands (KBr pellet, cm�1): 3290 (NAH), 1667(C@O).
The branched tube method for synthesis is described detail in
our previous reports [39].

Elemental analyses were carried out using an Elementar Vario
EL III instrument and FT-IR spectra were recorded on a Bruker Ten-
sor 27 FT-IR spectrometer with KBr pellets in the range 4000–
400 cm�1. Solid-state photoluminescence studies were performed
at the University of North Florida, using a Photon Technology Inter-
national Quanta Master 30 spectrofluorometer equipped with a
xenon flash lamp having a pulse width of about 2 ls and a photo-
multiplier tube. The flash lamp was kept operating at a frequency
of 125 Hz with the total period of data collection set to 8 ms. The
step size used for the spectral acquisitions was 1 nm. The samples
were mounted using a home-built solid sample holder at an angle
of 40� with particular attention given to keep conditions constant
during experiments; all data reported are background corrected.

2.2. Syntheses

2.2.1. {[Cd2(L)2(CH3COO)2]�C2H5OH}n (1)
To a stirred solution of HL (0.120 g, 0.5 mmol) in ethanol, was

added an aqueous solution of Cd(CH3COO)2�2H2O (0.130 g,
0.5 mmol) in small portions. The resulting reaction mixture was
briefly stirred, and then left unperturbed. After 2 days, yellow crys-
tals of 1 were obtained. Yield: 55%. Anal. Calc. for C32H34Cd2N8O7:
Scheme 1. Structure, keto-enol tautomerism and reversible dep
C, 44.31; H, 3.95; N, 12.91. Found: C, 44.53; H, 3.99; N, 13.06%. IR
(KBr pellet, cm�1) selected bands: 3078, 1605, 1568, 1517, 1465,
1418, 1360, 1307, 1162, 1097, 1041, 916, 853, 789, 763, 694.

2.2.2. {[Cd1.5(L)(CH3COO)(N3)(H2O)]�C2H5OH}n (2)
To a stirred solution of HL (0.120 g, 0.5 mmol) in ethanol, was

added an aqueous solution of Cd(CH3COO)2�2H2O (0.130 g,
0.5 mmol) in small portions, as well as NaN3 (0.065 g, 1.0 mmol).
The reaction mixture was briefly stirred and then left undisturbed.
After 3 days, yellow crystals of 2 were obtained. Yield: 59%. Anal.
Calc. for C17H22Cd1.5N7O5: C, 35.63; H, 3.87; N, 17.11. Found: C,
35.73; H, 3.97; N, 17.04%. IR (KBr pellet, cm�1) selected bands:
2973, 2062, 1601, 1564, 1506, 1460, 1413, 1356, 1255, 1163,
1094, 1050, 916, 857, 774, 700.

2.2.3. {[Cd(HL)(SCN)2]�CH3OH}n (3) and [Cd3(HL)2(SCN)6]n (4)
In the main arm of a branched tube were added HL (0.120 g,

0.5 mmol) and Cd(NO3)2�4H2O (0.154 g, 0.5 mmol). Methanol was
carefully added to fill the arms; ammonium thiocyanate (0.076 g,
1.0 mmol) was added to the mixture as well. The reaction tube
was sealed, and immersed in an oil bath at 60 �C while the
branched arm was kept at ambient temperature; the vessel
remained immersed in the oil bath for a total of 3 days. After
24 h of heating, in the cooler arm of the apparatus, yellow crystals
of 3 formed, while after 72 h a second product emerged as colorless
single crystals of 4. Compound 3: Yield: 53%. Anal. Calc. for
C16H16CdN6O2S2: C, 38.37; H, 3.22; N, 16.78. Found: C, 38.24; H,
3.21; N, 16.69%. IR (KBr pellet, cm�1) selected bands: 3313, 3062,
2097, 1661, 1511, 1451, 1375, 1284, 1240, 1165, 1047, 926, 836,
753, 693. Compound 4: Anal. Calc. for C32H22Cd3N14O2S6: C,
33.01; H, 1.90; N, 16.84. Found: C, 32.84; H, 2.10; N, 16.81%. IR
(KBr pellet, cm�1) selected bands: 3264, 2120, 2051, 1668, 1505,
1467, 1430, 1371, 1292, 1248, 1166, 1097, 1045, 912, 780, 746,
700.

2.3. Structure determination

Intensity data on single crystals suitable for X-ray analyses were
collected on an Oxford Diffraction Super Nova diffractometer,
using Mo Ka radiation (k = 0.71073 Å) at 150 K for compound 1.
The data sets for compounds 2–4 were collected on an Oxford
Diffraction Super Nova diffractometer using graphite-monochro-
mated Cu Ka radiation (k = 1.5418 Å) at 130 K (Table 1). The struc-
tures were determined by direct methods and refined by
full-matrix least-squares procedures using the SHELXTL [40]. All
rotonation of 2-acetyl-pyridyl-isonicotinoylhydrazone (HL).



Table 1
Crystal data and structure refinements for compounds 1–4.

Compound 1 2 3 4

Formula C32H34Cd2N8O7 C17H22Cd1.5 N7O5 C16H16CdN6O2S2 C32H22Cd3N14O2S6
Fw (g mol�1) 868.47 573.02 500.87 1164.20
Color Yellow Yellow Yellow Colorless
Crystal system Monoclinic Triclinic Monoclinic Monoclinic
Space group P21/n P-1 P21/n P21/c
a (Å) 10.3431(4) 10.2669(4) 12.2523(10) 7.8891(2)
b (Å) 14.1172(4) 10.4517(5) 12.2981(7) 10.8953(3)
c (Å) 23.2620(8) 10.8186(5) 13.6445(12) 24.0656(7)
a (�) 90.00 85.834(4) 90.00 90.00
b (�) 97.170(4) 69.924(4) 112.611(10) 96.765(3)
c (�) 90.00 74.549(4) 90.00 90.00
V (Å3) 3370.1(2) 1050.73(8) 1897.9(3) 2054.14(10)
Temp (K) 150(2) 130(2) 130(2) 130(11)
Z 4 2 4 2
Dc (g cm�3) 1.706 1.811 1.753 1.882
l (mm�1) 1.321 1.266 1.149 1.560
Index ranges �15 < h < 14 �8 < h < 12 �14 < h < 14 �9 < h < 9

�18 < k < 20 �12 < k < 12 �11 < k < 14 �13 < k < 11
�33 < l < 34 �12 < l < 12 �13 < l < 16 �29 < l < 22

F(000) 1736 570 1000 1136
Rint

a 0.0450 0.0331 0.0280 0.0352
R1 (I > 2r(I)) 0.0738 0.0342 0.0289 0.0363
wR2 (all data) 0.1002 0.0921 0.0741 0.0952
GOF 1.066 1.074 1.093 1.073

a R1 =
P

[|Fo| � |Fc||/
P

|Fo|. wR2 = {[
P

w(|Fo2 � Fc
2|)2]/[

P
w(Fo2)2}]1/2, w = 1/[r2 (Fo2) + [(ap)2 + bp], where p = [max(Fo2, 0) + 2Fc2]/3.
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the hydrogen atoms were fixed in calculated positions. The molec-
ular structure plots were prepared by using ORTEPIII [41] and Mer-
cury [42]. The details of the crystal parameters, data collection and
refinements for the complexes are summarized in Table 1. Selected
bond lengths and angles are listed in Tables S1–S4.
3. Results and discussion

3.1. Synthesis and IR spectroscopy

For the syntheses of 1 and 2, typical wet chemistry techniques
were used, whereas for 3 and 4, the branched tube apparatus
was used, as we have previously discussed in detail [39]. The veloc-
ity of the convection current is proportional to the thermal gradi-
ent across the vessel, so we were careful not to make the
gradient too large because the rapid convection inhibits crystal
growth [36]. It is also noted here that reactions using various reac-
tant ratios were performed; herein the reactions which yielded
crystalline products at the highest isolated yields are reported.

The HL ligand is expected to exhibit keto-enol tautomerism, and
the amido proton can be dissociated through enolization
(Scheme 1). The IR spectrum of the ligand exhibits two bands in
the regions 3200 and 1661 cm�1 due to m(NAH) and m(C@O)
stretches, respectively [37]. The free ligand amide NAH and C@O
stretching vibrations are not observed in the IR spectra of com-
pounds 1 and 2, but they exhibit a strong absorption band around
1600 cm�1, which is not observed in the free ligand. The latter is
due to a conjugated C@N-N@C–O� moiety; therefore in 1 and 2,
the deprotonated ligand is predominantly in the enolate form.
The IR spectra of 3 and 4, however, where the amide N-atom is
not deprotonated, exhibit both the amide and C@O vibrations
and there is no peak around 1600 cm�1, which is the characteristic
peak of the deprotonated ligand (vide infra).

3.2. Structure descriptions

3.2.1. {[Cd2(L)2(CH3COO)2]�C2H5OH}n (1)
There are two independent Cd(II) centres in this compound. As

illustrated in Fig. 1, Cd1 is coordinated to six atoms, three of which
are occupied by one HL ligand in the N2O-donor form, while the
other three positions are occupied by two acetate oxygen atoms
(O5 and O10), and one oxygen from a bridging acetate group
(Cd1-O4 = 2.195 Å), which links Cd1 to Cd2 from an adjacent unit
(Cd1-O4-Cd2 = 132.72�). Cd2 is seven coordinated with a distorted
monocapped trigonal-prismatic geometry (Fig. 1b) in which three
positions are occupied by two nitrogen (N7 and N27) and one oxy-
gen from an HL ligand (O2), while another two positions are occu-
pied by two pyridyl N atoms from two different adjacent HL
ligands (N4 and N5). The remaining two positions are occupied
by two oxygen atoms (O3 and O4) of an acetate group (Cd2-
O3/4 = 2.536, 2.349 Å; O3-Cd2-O4 = 52.91�).

In compound 1, the Schiff base ligand and an acetate group act
as bridging ligands, and this compound adopts a 2D herringbone
pattern network. These sheets are formed by 18-membered
[Cd4(L)2(CH3COO)2] metallacycles, presented in Fig. 2. The uncoor-
dinated ethanol molecules in 1 are trapped between the 2D layers
and acting as hydrogen donors toward N3 (O6-N3 = 2.828). Even-
tually the hydrogen bonding between adjacent molecules grow
2D layers into a three-dimensional network (vide infra).
3.2.2. {[Cd1.5(L)(CH3COO)(N3)(H2O)]�C2H5OH}n (2)
In this compound two crystallographically independent Cd(II)

ions exhibit distorted octahedral and pentagonal-bipyramidal
geometries (Fig. 3). Cd2 is coordinated by seven atoms, in which
three positions are occupied by the HL ligand in the N2O-donor
form, two positions are occupied from two oxygen atoms from
one, which links two adjacent metal ions (Cd1-O2-Cd2 = 99.03�),
one position is occupied from one oxygen of a water molecule,
and one position coming from the azide ligand. The latter links
two adjacent Cd(II) ions in the end-on l-1,1 mode (Cd1-N-Cd2 =
104.60�). On the other hand each Cd1 ion is coordinated by two
para-N atoms from the two different L�1 ligands, in a trans-dispo-
sition, and by two oxygen atoms from two different acetates, also
in a trans-disposition. Finally, the coordination sphere of Cd1 is
completed by two different azide ligands, which link Cd1 to Cd2
in the l-1,1 end-on mode (Cd1-N21 = 2.25 Å).

Due to the coordinating ligand disposition, namely the Schiff
base ligand groups being directly across acetate and azide bridges,



Fig. 1. (a) The partially-labelled structure of complex 1, and (b) monocapped trigonal-prismatic geometry for Cd2 in 1.

Fig. 2. (a) A box of tetranuclear metallacycle [Cd4(L)2(CH3COO)2] and (b) depiction of 2D herringbone pattern network in 1. Interstitial ethanol molecules are omitted for
clarity.
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the structure of 2 resembles a 1D ladder chain. The chain’s links are
formed by 18-membered [Cd4(L)2(CH3COO)2(N3)2] metallacycles,
represented in Fig. 4. Hydrogen bonds allow the individual metal-
lacycle units in 2 to interact (O3. . .O5 = 2.74 Å/OH. . .O3acetate =
1.83 Å), thus creating the supramolecular ladder-type motif. In
the asymmetric unit, there is also an ethanol molecule which is
hydrogen bonded to the enol-oxygen of the Sciff base ligand. In
the packing diagram it can be seen that adjacent chains are closely
packed in the crystal lattice, with the interstitial ethanolsmediating
a weak hydrogen bonding interaction between them (vide infra).



Fig. 3. (a) A view of Cd1 and Cd2 coordination environments and (b) pentagonal-bipyramidal geometry for Cd2 centre in 2.

Fig. 4. (a) The partially labelled tetranuclear metallacycle [Cd4(L)2(CH3COO)2(N3)2] in 2, and (b) Depiction of 1D ladder chain in 2. Interstitial ethanol molecules are omitted
for clarity.
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3.2.3. {[Cd(HL)(SCN)2]�CH3OH}n (3)
The major product of the reaction of HL with Cd(NO3)2 in the

presence of NH4SCN was compound 3. In this compound each Cd
(II) centre is seven coordinated with a distorted pentagonal-
bipyramidal geometry (Fig. 5) in which four coordination sites
are occupied by two different HL ligands and three other positions
are occupied by three different thiocyanate ligands. One of the
SCN� ligands acts as a terminal group bonded via the S atom to
the metal centres with Cd1-S2 bond length of 2.69 Å. The other
two SCN� ligands form a full bridge to a cadmium atom of an adja-
cent (SCN)2–Cd–L moiety, building doubly Cd–(SCN)–Cd bridged
units as shown in Fig. 5. In compound 3, the tetradentate Schiff
base ligand and two thiocyanate groups act as bridging ligands,
and this compound is thus described as a 2D network featuring a
brick wall or herringbone-like motif (Fig. 5C). Each ‘‘brick” in this
herringbone pattern 2D network is a [Cd6(HL)6(SCN)12] metallacy-
cle containing 6 asymmetric units. In addition, each asymmetric
unit contains an methanol molecule, which mediates two hydro-
gen bonds to two 2D sheets of metallacycles (N6-O2 = 2.75 Å and
N3-O2 = 2.83 Å). This leads to the formation of a supramolecular
3D network made of 2D herringbone pattern sheets, linked via
hydrogen bonds through interstitial methanols (vide infra).



Fig. 5. (a) The partially labelled crystal structure of 3, shown as a dimer to emphasize the doubly-bridged topology, (b) the pentagonal-bipyramidal geometry for Cd in 3, and
(c) the 2D herringbone pattern network in 3. Interstitial methanol molecules are omitted for clarity.
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3.2.4. [Cd3(HL)2(SCN)6]n (4)
This compound was the second product of the reaction of HL

with Cd(NO3)2�4H2O in the presence of NH4SCN. In 4 each Cd(II)
centre is six-coordinate and there are two crystallographically
independent Cd(II) centres as shown in Fig. 6A. Cd1 is coordinated
by one N2O-donor HL ligand and by a pyridyl para-N of an adjacent
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HL ligand, in addition to two sulfur atoms of the two different thio-
cyanate ligands. One of the SCN� ligands links two adjacent Cd1
ions in the l-1,3 mode and the other SCN� ligand links Cd1 and
Cd2 ions in the same mode. Each Cd2 centre is coordinated by
two pyridyl para-N atoms from two different HL ligands in a trans
disposition, and by four different SCN� ligands, of which two are
bridging (vide supra) and the other two are terminal, bound via
their N atoms (Cd2-N7 = 2.30 Å). This compound has a 3D network
as shown in Fig. 6B.
3.3. Comparison of the structures

There are some major similarities between the structures of
1–4. In all compounds three coordination positions of Cd(II) are
occupied by the ortho-N of the pyridyl group, the imine nitrogen
and the oxygen of the Schiff base ligand. In all compounds at least
one para-N of a pyridyl group of the adjacent molecule coordinates
to the Cd(II) centre and the Schiff base ligand acts as chelating-
bridging agent. In compounds 1 and 2 the oxygen atom of the
Fig. 6. a) The partially labelled crystal structure of 4, showing the Cd1
Schiff base coordinates to the Cd(II) centre in the form of enolate,
but in 3 and 4 it coordinates as the neutral keto form (Scheme 2).

As shown in Scheme 2 the pyridyl para-N plays a major role in
the design and construction of coordination polymers, while the
ancillary ligands greatly influence the coordination geometry
around the metal centres. Bridging by the pyridine-based ligand
causes compound 2 to form one-dimensional ladder-like polymers
where the metal centres are connected to each other by pyridyl
para-N. The versatile acetate anion in 1, and ambidentate thio-
cyanate in 3 act as metal ion bridges and thus form 2D brick-wall
coordination polymers. Interestingly, bridging by HL and SCN� also
leads to the three-dimensional metal-organic network in 4.

Complexes 1–3 form supramolecular 3D networks via hydrogen
bonding interactions (Table 2). These interactions are facilitated by
trapped solvent molecules in-between the metal complex layers
(ethanol in 1 and 2, and methanol in 3), as seen in Figs. S1–S3.
Evacuation of the interlayer space and accurate measurement of
the intermolecular space was beyond the scope of this work. How-
ever, as it is evident from the donor-acceptor distances in Table 2,
the host-guest interactions between layers are significant.
and Cd2 coordination environments, and b) the 3D network in 4.



1 and 2 

3 and 4 

Scheme 2. The binding mode of 2-acetyl-pyridyl-isonicotinoylhydrazone (HL) in complexes 1–4.

Table 2
Intermolecular hydrogen bonds in the crystal structures of complexes 1–3 (A = acceptor, D = donor).a

Interaction D—H H. . .A (Å) D. . .A (Å) D—H. . .A (0)

Complex 1
O(6)-H(6). . .N(3) 0.840 2.009 2.828 164.71
Complex 2
O(5)-H(5B). . .O(3) 0.930 1.832 2.743 165.68
Complex 3
N(3)-H(3). . .O(2) 0.860 1.980 2.834 172.35
O(2)-H(2). . .N(6) 0.820 1.954 2.755 165.45

a There is no significant hydrogen bonding in complex 4 (3D network).

HL
1 
2 
3 
4 

Fig. 7. Solid-state photoluminescence studies at 298 K with kex = 365 nm.
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3.4. Photoluminescence study

In order to investigate the effect of ancillary ligands in the pho-
tophysics of complexes 1–4, the photoluminescence properties of
the free Schiff-base ligand HL and the coordination compounds
(1–4) were studied in the solid state at room temperature
(298 K). The spectral patterns shown in Fig. 7 all correspond to
an excitation wavelength kex = 365 nm. The photoluminescence
emission patterns of the coordination complexes are very similar
to that of the free ligand, indicative of intramolecular transitions.
The decrease in emission intensity of complexes 1–4 with respect
to the free ligand HL can be attributed to a quenching effect of the
N3

�, CH3COO�, and SCN� ligands. The different coordination envi-
ronments of the metal ions, and/or the non-covalent interactions
leading to supramolecular networks (vide supra) could also affect
the emission intensity as well as the wavelength, and as such the
spectral patterns often appear different than the free ligand.

Complexes 1, 2, and 4 appear to have very similar spectral lines,
and this likely originates in the similarities in their structures: a)
they all have two different metal centres in their asymmetric units
(3 has only one Cd(II) metal ion), and b) one of the Cd(II) metal ions
is 6-coordinate with an approximate octahedral coordination
geometry. Even though we cannot directly relate these structural
features with the appearance of a plateau in the photolumines-
cence spectra of 1, 2, and 4 between �460 nm and �550 nm, as
well as the very similar relative intensities (20 ± 7 a.u.), these
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similarities are nevertheless worth noting. In the case of 3, we have
matching features with the other samples above �575 nm, but the
drop in intensity make the presence, if any, of a plateau unde-
tectable. Further investigation of these features is beyond the
scope of the present work.

4. Conclusions

Herein we report a series of Cd(II) coordination complexes and
networks, featuring a pyridine-based tetradentate Sciff base ligand.
The different complexes were the result of a systematic study of
the anion influence on the resulting materials. The anions used in
this study were CH3COO�, N3

�, and SCN�. These ancillary ligands
were proven to play a central role in the self assembly of the result-
ing structures, due to their variable ability to bridge metal centres.
Cd(II) is a versatile metal ion, easily adopting different coordina-
tion geometries, and as such this study further demonstrates the
capacity of Cd(II) as a metal node in CPs and/or MOFs. The pyri-
dine-based Schiff base ligand we used in this work constitutes
another effective tool in our arsenal toward the synthesis of CPs
and MOFs. One very important feature of this ligand is the para-
pyridyl group; the latter, together with the N2O donor moiety of
the ligand backbone make HL a potentially tetradentate ligand sys-
tem, capable of intermolecular bridging via the pyridyl unit.
Finally, this work is part of our ongoing effort to enrich the area
of coordination polymers and MOFs with information about the
use of ancillary ligands and how they influence the structure of
covalently-bonded or supramolecular networks.
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