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Synthesis and Crystal Structure of a Novel Coordination Polymer of [Cd(SCN),(POM),],
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The one-dimensional chain self-assembled coordination polymer, [Cd(SCN),(POM)

2], (where POM is 3-methyl-

4-nitropyridine-N-oxide), was synthesized and characterized. The crystal data for the title coordination polymer:
monoclinic, space group P2/c, a = 1.182 3(1) nm, b = 0.591 1(1) nm, ¢ = 1.419 2(1) nm, B = 102.875(1)°, Z=2,
@ = 1.391 mm™, final R, = 0.062 8, wR, = 0.145 2. The coordination polymer exhibits a strong fluorescent emis-

sion band at ca. 518 nm. CCDC: 211506.
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0 Introduction

Formation of self-assembled coordination poly-
mers, hydrogen-bonded networks and 77---7 stacking
structures has attracted considerable interest at pre-
sent!"?. One aspect is the fascinating structural diver-
sity and potential applications as functional materials
in selective separation and catalysis®*. Much attention
has been given to the synthesis of one-, two-, and

three-dimensional extended materials involving cadmi-

Wi kE H 19:2003-09-02, W iE ok H 11:2003-12-18.,

solid state fluorescence POM

um P Rigid bridged ligands are frequently employed
to construct these materials®. The low-dimensional co-
ordination of cadmium-thiocyanate exhibits some in-
teresting properties such as nonlinear optical behav-
o' and photoluminescent properties. So we expect to
get the coordination polymer with fluorescence prop-
erty by selecting thiocyanate as a rigid bridged ligand
and POM as little conjugate ligand.
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1 Experimental Table 1 Crystallographic Data for Complex (I)
1.1 Materials empirical formula C,H;,CdNGOeS,
All solvents were dried and purified by usual formul weight 23082
temperature / K 293(2)

methods. POM was synthesized through 3-methylpyri-
dine according to literature method"" and purified in
acetone three times. Elemental analyses were per-
formed with a Perkin-Elmer 240 instrument. IR spec-
tra were recorded with a Nicolet NEXUS 870 instru-
ment in the 4 000~400 ecm™ region. Luminescence
spectra and TGA were performed with Perkin-Elmer
LS-55 instrument and Perkin-Elmer Pyris-1 DMDA-
V1, respectively.
1.2 Synthesis of the [Cd(SCN),(POM),],

POM (1.52 g, 0.01 mol)
cyanate (1.15 g, 0.005 mol) were added into 25 mL

dry methanol.

and cadmium-thio-

The mixture was stirred for 4 h then
filtered. The filtrate was left to evaporate slowly and
yellow crystals were obtained 2 days later.  Yield
(86%). Anal. Calc. for [Cd(SCN),(POM),],: C, 31.33;
H, 2.22; N, 15.69. Found: C, 31.32; H, 2.25; N,
15.66%. IR (KBr pellet, cm™): 3 039(m), 2 105(vs),
1607(s), 1579(s), 1521(s), 1457(s), 1342(s).
1.3 X-ray Data Collection

A single crystal with dimensions 0.46 mm x 0.18
mm X 0.08 mm of the title compound was selected
and sealed in a capillary containing the mother liquor.
Intensity data were measured using a Simens SMART-
CCD area detector diffractometer with MoK« radiation
(A =0.071 073nm) with a w-scan mode. The structure
was solved by direct method and refined on F* using
full-matrix least-squares method using SHELXTL !
The hydrogen atom positions were geometrically ideal-
ized and allowed to ride on their parent atoms and
fixed displacement parameters. The crystal data and
refinement details are listed in Table 1, selected bond
lengths, angles in Table 2.

CCDC: 211506.

2 Results and Discussion

Fig.1 shows the coordinatin environment of the

crystal system

final R indices [I > 20:(1))

R indices (all data)

monoclinic

space group P2//c

a/nm 1.182 3(1)

b / nm 0.591 1(1)
¢/ nm 1.419 2(1)
B1(° 102.875(1)
volume / nm? 0.966 92(11)
Z 2

calculated density / (Mg-m™) 1.844
ahsorption coefficient / mm™ 1.391

F(000) 532

crystal size/ mm 0.46 x 0.18 x 0.08
reflection collected 5825
independent reflections 2 360
number of parameters 134
goodness of fit on F¥(s) 1.175

R, =0.062 8, wR, = 0.145 2
R, =0.074 6, wR, = 0.150 4

Table 2 Selected Bond Lengths (nm) and Angles (°)

for Complex (I)

Cd(1)-N3)#1 0.226 2(5)
Cd(1)-0(1) 0.233 4(4)
Cd(1)-8(1) 0.272 57(17)
Cd(1)-S(1#3 0.272 57(17)
S(1)-C(7) 0.165 3(6)
C(7)-N@3) 0.113 9(7)
N@)#1-Cd(1)-0(1) 89.40(19)
O(1)#3-Cd(1)-0(1) 180.000(1)
N@)#1-Cd(1)-S(1) 89.68(14)
N@)#2-Cd(1)-S(1) 90.32(14)
O(1)#3-Cd(1)-S(1) 90.50(15)
0(1)-Cd(1)-S(1) 89.50(15)
S(1)-Cd(1)-S(1)#3 180.0

Symmetry transformations used to generate

equivalent atoms: #1: x, y—1, z; #2: —x+1,

—y+1, —z+1; #3: —x+1, y, —z+1.
cadmium in the polymer and packing diagram of the
polymer is given in Fig.2. The local coordination en-
vironment of the cadmium(Il) ion can be described as

a distorted octahedron completed by two oxygen atoms
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Fig.1 Coordination environment of the cadmium

in the polymer

Fig.2 Packing diagram of the polymer

(hydrogen bonds are indicated by dashed lines)

from POM,
from thiocyanate ions.
linked by two bridging SCN- ligand,forming [Cd(SCN),
(POM),], zigzag polymeric chain,
Fig.3. The distance of Cd-Cd is 0.591 1 nm. The aver-
age S-C and C-N distances of 0.165 nm and 0.114

two sulfur atoms and two nitrogen atoms

Adjacent cadmium atoms are

which is shown in

nm, respectively. In the complex indicate partial 7
delocalization along the metal-thiocyanate chains. This
observation is consisitent with the fact that the SCN-

ligand is easily polarizable ("S-C =N<«>S=C=N"). The

Fig.3 One-dimension chain structure of the coordination

polymer [Cd(SCN),(POM),],

non-bridging POM ligand is bonded to Cd atoms
through its oxygen atom attached to nitrogen of pyri-
dine ring. The pyridine rings of the POM ligands on
the opposite side of the polymer chains are parallel. It
is also found that there is a kind of hydrogen bonding
interactions between the polymer chains. The details
of the hydrogen bond are C(1)-H(1A) 0.093 nm, H(1A)
---S(1) 0.286 4 nm, C(1)---S(1) 0.3759 nm, C(1)-H
(1A)---S(1) 161.9° (symmetry code: x, 1/2—y, —1/2+z).
It is well known that rigid 7r-conjugate plane
structure exhibit luminescence. At the same experi-
mental condition, it is found that Cd(SCN), and ligand
(POM)

hibits luminescence. The fluorescent spectrum of solid

show no luminescence. But the complex ex-
state of the polymer at room temperature shows that
maximal emission peak occurred at 518.3 nm, which
suggest that the polymer is a potential fluorescent-
emitted material. It may be that Cd(SCN), coming into
rigid chains and a great many parallel ligands on
Cd-centered emission,

chains make metal-to-ligand,

ligand-centered emission and interligand  charge

transfer possible!'”. The TGA of the coordination poly-
mer reveals that its decomposing temperature point is
at 472 K and it keeps solid until decomposing. That is

to say, as a material the complex is thermostable.
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