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Abstract: The hydrothermal treatment of 1-(4-chlorophenoxy)-3,3-dimethyl-1-(1H-1,2,4-triazol-1-yl)butan-2-ol

(CDTO) with Cu (OAc),+4H,0 in the presence of methanol as solvent offers a molecular coordination compound

[Cu(CDTO),(OAc),] (1), whose dielectric physical properties has been investigated. Crystal data for 1: Triclinic,

P1, a=0.859 06(10) nm, b=1.053 11(13) nm, ¢=1.20296(14) nm. a=111.540(2)°, B=108.899(2)°

, y=196.249(3)°.

V=0.92509(19) nm®, Z=1, 3 579 unique data (6,.,=25.99°), R=0.0539 (2 888 [[=20(I)] reflections), wR=0.154 1

(all data), p,,=0.55 e-nm™. CCDC: 605591.
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During last three decades, much attention has
been focused on the discovery, research and develop-
ment of the dielectric properties of ceramics. And as a
result, devices such as cell phone are now so common
that many consumers are forgoing the hard-wired ver-
sions altogether. However, the discovery of unique
ceramic materials that could be used as dielectric res-
onators and filters to store and transfer microwave
communication signals is critical. Meanwhile, one has
tried to find different dielectric material to apply in
the corresponding fields. For example, the material
with high dielectric constant and low dielectric loss
were used in capacitance devices!", the compounds

displaying high dielectric loss can be used in heating
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resonator™, and the most interesting thing is that the
ceramics with ultralow dielectric constant have found
usage in the fabrication of high performance integrat-

ed circuits™

. To this end, the investigation about the
dielectric properties of coordination compounds with or-
ganic ligands has been appeared more recently®. Here-
in, we would like to report the synthesis and dielectric
properties of the copper molecular coordination com-
pound with a pesticide ligand.

The organic ligand,  1-(4-chlorophenoxy)-3,3-
dimethyl-1-(1H-1,2,4-triazol-1-yl)butan-2-0l(CDTO), as
a commercial product, was mixed together with Cu(OAc),

<4H,0, and methanol at 70 °C under solvoth-ermal

conditions (Scheme 1). After several days, the reaction
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1-(4-chlorophenoxy)-3,3-dimethyl
-1-(1H-1,2,4-triazol-1-yl)butan-2-ol
Scheme 1
offered some blue block crystals [Cu(CDTO),(OAc),] are nearly in the same line and perpendicular to each

(1) with a yield of ca. 30.5% based on CDTO.

The IR spectrum of compound 1 shows two very
strong peaks at 1579 and 1490 ¢cm™(s), suggesting the
presence of carboxylic acid group. In addition, a
strong peak at 3415 ¢m™ indicates there may be hy-
droxy group in 1.

X-ray single crystal structure determination
clearly reveals that the center atom Cu in compound 1
displays an approximately square plane coordination
geometry in which acetate group and CDTO as mon-
odentate ligands coordinate to the metal centers.
However, another oxygen atom of carboxylate group
and other two nitrogen atoms of triazole ring of CDTO
fail to connect with other copper(ll) center which to
results in the formation of discrete structure (Fig.1).
Five atoms that involve four coordinated atoms (03,
03A, N3 and N3A) and a metal center are almost in

one plane. O3, O3A and Cul or N3, N3A and Cul

other, that is the coordination mode of this compound
defined as “irans-". The distances of Cu-N (0.199 3(3)
nm) are shorter than those found in trans-bis (acety-
loxy)-N-(4-pyridyl)benzamidel)-copper(ID® and bis (ac-
etato-0)-bis (4-aminopyridine)-copper(I)"”, While the
length of Cu-O (0.194 1 nm) bonds are comparable to
those of two coordination compounds mentioned
above. Finally, the distances of C-C, C-N, C-O and C-
Cl are normal.

On the other hand, the hydroxyl groups of CDTO
ligands and another uncoordinated oxygen atoms of
acetate group come into being classic hydrogen bonds
between two neighbouring molecules, and result in the
formation of 1D chain as shown in Fig.2. At the same
time, all of these chains packing together lead to the
formation of 3D structure through the strong -
stacking interactions.

The measurement of dielectric permittivity is

The coordination geometry of copper center can be best described as quadrilateral plane

Selected bond lengths (nm) and angles (°):

Cu(1)-0(3) 0.194 1(2); Cu(1)-0B3)#1 0.194 1(2); Cu(1)-N3)#1 0.199 3(3); Cu(1)-N(3) 0.199 3(3);
0(3)-Cu(1)-0(3)#1 180.000(1); O(3)-Cu(1)-N(3)#1 89.05(10); O(3)#1-Cu(1)-N(3}#1 90.95(10); O(3)-Cu(1)-N(3) 90.95(10);

0(3)#1-Cu(1)-N(3) 89.05(10); N(3)#1-Cu(1)-N(3) 180.000(1)

Symmetry transformations used to generate equivalent atoms: #1: —x+1, —y+2, —z+1

Fig.1  Molecular structure of compound 1
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Fig.2 One dimensional chain view of compound 1 for
the interaction of hydrogen bonds
conducted using automatic impedance HP4191A Ana-
lyzer with frequency of 100 Hz to 1 MHz. However,
the relaxation process does not occur during the mea-
surement of dielectric permittivity of this compound.
The frequency dependence of the dielectric constant
and dielectric loss of compound 1 at different temper-
ature are depicted in Fig.4(a). It is easy to find that
the dielectrics constant and dielectric loss almost have
no changes with increasing frequency at 90.3 K, and
the dielectric constant reaches the saturation at ca. 32
that is larger than those of normal organic compounds.

Interestingly, the real part of permittivity decreases
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Fig.3 Packing view of coordination compound 1
sharply at lowest frequency, and maintains 46.6 at
286.9 K as shown in Fig.4(b). Meanwhile, the dielec-
tric loss remains basically unchanged with increasing
frequency.

We have synthesized and characterized a new
copper coordination compound with organic pesticide
as ligand, and its dielectric property displays relative-

ly high dielectric constant.
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Fig.4 Frequency dependence of the real and imaginary parts of the dielectric response of compound 1 at

different temperatures (¢ is defined as &, — ig, where dielectric loss tand=¢,/ &)

Experiment

The mixture of Cu(OAc),-4H,0 (1 mmol) and CD-
TO (1.0 mmol) in 2 mL menthol and water solvent in
a sealed tube were put in an oven at 70 °C. After two
days, blue block crystals are obtained in 80% yield
based on CDTO. Intensity data were collected at 293(2)
K on a Bruker AXS SMART CCD. CyH4,04CLN(Cu,
M =773.16, Triclinic, P1, a=0.859 06 (10) nm, b=
1.053 11(13) nm, ¢=1.202 96(14) nm. a=111.540(2)°,

B=108.899(2)°, y=196.249(3)°, V=0.925 09(19) nm’,
Z=1, 3579 unique data (6,.,=25.99°), R=0.053 9
(2 888 [I =20 (I)] reflections), wR=0.154 1 (all data),
Pu=0.55 e -nm~, water-H were not located. Programs
used: SAINT, SADABS, SHELX-97, ORTEP.

CCDC: 605591.
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