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Synthesis And Structure Of 5-(2-Pyridyl)Tetrazole Complex Of Co(III)

INTRODUCTION

In recent years, great attention has been paid to
the study of metal organic frameworks not only for
their fascinating structures but also for their poten-
tial applications[1]. In general, the design of appro-
priate organic ligands as ��building blocks��, together
with the coordination preferences of the metal ions
as ��nodes��, is undoubtedly the most rational syn-
thetic strategy to produce such coordination poly-
mers[2]. In a spontaneous self-assembly process, the
structural information stored in both the organic
ligand and the metal ion is read out by the coordina-
tion through their coordination geometry[3]. There-
fore, it is important to choose the appropriate ligand
and metal ion for constructing a specific architec-
ture. Tetrazoles have found a wide range of  applica-
tions in areas as diverse as coordination chemistry,
medicinal chemistry and materials science[4-7]. 5-(2-
pyridyl)tetrazole) (HL) is a multi-functional ligand

having several coordination modes. Recently, the
coordination chemistry of HL and its� derivatives
with some metal ions, Mn(II), Zn(II), La(III), Cu(II)
and even the crystal structure of  HL have been stud-
ied by several groups[8-11]. Recently, we are interested
in investigating the coordination chemistry of HL.
However, to the best of our knowledge, the Co(III)
complex with this ligand has not been reported.
Herein, we report the hydrothermal synthesis and
crystal structure of  a new Co(III) complex.

EXPERIMENTAL

Preparation of {[CoL
3
](H

2
O)

3
}

2

A mixture of Co(NO
3
)
2
·6H

2
O(29mg, 1mmol), HL

(44mg, 3mmol) [HL=5-(2-pyridyl)tetrazole], NaOH
(12mg, 3mmol) and H

2
O 10mL was sealed in a 25mL

stainless steel reactor with Teflon liner and directly
heated to 1400C for two days, then cooled to room
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ABSTRACT

One new Co(III) complex {[CoL
3
](H

2
O)

3
}

2
 [HL=5-(2-pyridyl)tetrazole] was

prepared by hydrothermal reaction and structurally characterized. Single crystal
X-ray diffraction analysis revealed that the Co(III) is six-coordinate by six
nitrogen atoms of three L ligand. Crystal data: triclinic, space group P-1,
=9.493(3) Å, b=14.850(5) Å, c=15.429(5) Å, =89.961(6)°, =72.320(6)°,
= 85.380(6)°, V=2064.9(11) Å3, Z=2, D=1.754 Mgm-3.
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in successive difference fourier syntheses and refined
with anisotropic thermal parameters on F2. Hydro-
gen atoms of carbon were included in calculated
positions and refined with fixed thermal parameters
riding on their parent atoms. Crystallographic data
and experimental details for structural analysis is
summarized in TABLE 1. Selected bond lengths and
angles are listed in TABLE 2.

RESULTS AND DISCUSSION

The application of  the hydrothermal technique
to synthetic crystal growth has been used for some
time[14]. The generation of coordination polymers rely
on various parameters, such as the coordination mode
of metal centers, different organic ligands, the ratio
of metal salts and ligands, templates, solvent system,
counterions, temperature, reaction time, PH values
etc. The title compound was obtained as an air-stable
organe solid after heated to1400C for two days, and
Co(II) has a process of oxidation and change to Co(III).
The complex crystallizes in the triclinic symmetry with
space group of P-1. X-ray single-crystal diffraction
analysis reveals that it has a structure constructed from
two indepentdent CoL

3
 units with six water molecules.

As shown in figure 1, the Co(III) locates in a distorted
octahedron geometry, being coordinated with six N
donors of three L ligands with the Co-N bond dis-
tances being 1.877(5) and 1.977(5)Å(TABLE 2). We
have changed the M/L ratio, the reaction tempera-
ture, and added the second ligand to tune the struc-
ture of complex, only the title compound was obtained.
It may attribute to the coordinate ability L ligand when
the reaction is carried out in the presence of NaOH. It
can coordinate to Co(III) to form the title compound
and prevent other ligands to join the reaction.
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Figure 1 : View of the coordination environment of
Co(III)ions in the complex

temperature during 12h. Block single crystals suitable
for X-ray diffraction were obtained in 40% yield.

Structure determation

X-ray single-crystal diffraction data for the nickel
complex was collected on a Bruker Smart 1000 CCD
diffractometer at 293(2) K with Mo-K radiation
(=0.71073 Å) by  scan mode. The program
SAINT[12] was used for integration of the diffraction
profiles. Semiempirical absorption corrections were
applied using SADABS program. All the structures
were solved by direct methods using the SHELXS
program of the SHELXTL package and refined by
full-matrix least-squares methods with SHELXL[13].
Metal atoms in each complex were located from the
e-maps and other non-hydrogen atoms were located

Complex {[CoL3](H2O)3}2   
Chemical formula C36H36N30Co2O6 /deg 85.380(6) 
Formula weight 1102.71 VÅ3 2064.9(11) 
Crystal system Triclinic Z 2 
Space group P-1 D/g cm�3 1.754 
a(Å) 9.493(3) /mm�1 0.894 
b(Å) 14.850(5) T / K 293(2) 
c(Å) 15.429(5) R a / wR b 0.0649/ 0.1539 

/deg 89.961(6) 
Total/unique 

/Rint 
10388/7192/ 

0.0350 
/deg 72.320(6)   

TABLE 1 : Crystallographic data and structure refinement
summary for the complex

Co(1)-N(1) 1.877(5) Co(1)-N(6) 1.879(5) 
Co(1)-N(15) 1.892(5) Co(1)-N(11) 1.956(5) 
Co(1)-N(5) 1.968(5) Co(1)-N(10) 1.977(5) 
N(1)-Co(1)-N(6) 90.9(2) N(1)-Co(1)-N(15) 92.8(2) 
N(6)-Co(1)-N(15) 175.5(2) N(1)-Co(1)-N(11) 91.8(2) 

TABLE 2 : Selected bond distances (Å) and angles (deg) for
the complex
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