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NOTE
Synthesis, Structure and Characterization of the Oxo-Bridged
Binuclear Nickel(I) Complex {[Ni.(CsHsNO,),]O-1.5H,0},
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The novel coordination polymer with the molecular formula
{[Ni»(CsHsNO,)4]O-1.5H,0}, was obtained by self-assembly and the
structure was determined by X-ray crystallography. Two Ni atoms
bridged with oxygen atoms form a non-linear complex. The analytical
conclusions reveal that nicotinic acid adopts two coordination modes:
Ww-nic-N, O and ps-nic-N, O, O and two octahedral coordinated nickel(II)
atoms bridged with oxygen.
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Recently, great effort has been devoted to the self-assembly of organic and
inorganic molecules in the solid state because it extends the range of new solids
with desirable physical and chemical properties'?. The range and variety of self-
assembled inorganic structures can be constructed relies on suitable metal-ligand
interactions and hydrogen bondings and the various types of polymeric structures
include 1-D, 2-D and 3-D network stuctures™*. Carboxylate ligands are advantageous
due to their ability to engage in diverse bonding modes, allowing wide structural
diversity™®.

Elemental analysis was carried out on a Carlo Erba 1106 full-automatic trace
organic elemental analyzer.

Synthesis of {[Niz(C6H4N02)4]O'l.SHzO}n: A mixture of N1C126H20 (0236 g,
1 mmol), nicotinic acid (0.332 g, 2 mmol), NaOH (0.8 g, 2 mmol) and distilled
water (18 mL) was heated in a 25 mL stainless-steel reactor with a Teflon liner at
160 °C for 96 h, followed by slow cooling to room temperature. Blue crystals of the
complex formed. Anal. calcd. (%) for [Ni»(CcHsNO»)4]O-1.5H,0: C, 44.43; H, 2.95;
N, 8.63 %. Found (%): C, 44.16; H, 2.91; N, 8.37 %.

Structural determination: A suitable white block crystal was mounted on a
glass fiber and the data were collected on a Bruker Smart 1000 CCD diffractometer
with a MoK, radiation (A = 0.71073 A) at 293(2) K by using an ® scan mode. The
hydrogen atoms bound to carbon were located by geometrically calculations and
their positions and thermal parameters were fixed during the structure refinement.
All non-hydrogen atoms were refined by full-matrix least-squares techniques. All
calculations were performed by the SHELXTL 97 program’. Crystallographic data
and experimental details for structural analyses are summarized in Table-1. CCDC:
684094. Crystal and refinement data of the present complex are listed in Table-1.



6608 Li Asian J. Chem.

TABLE-1

CRYSTAL DATA AND STRUCTURE REFINEMENT FOR THE TITLE COMPOUND
Empirical C,sH3gNNi, O,
Formula weight 1297.70
Crystal system, space group Monoclinic, P2(1)/c
a(A) 10.728(2)
b (A) 19.576(4)
c(A) 13.790(3)
B(°) 104.49(3)
Volume (A%), F(000) 2803.9(10) ,1324
0 range for data collection (°) 1.85-27.52
Goodness-of-fit on F? 1.112
Final R indices [I > 26(I)]s R, =0.0433, wR,=0.1072
R indices (all data) R,=0.0584, wR, =0.1133
Largest diff. Peak and hole (e A'3) 0.599 and -0.366

The molecular structure of the nickel(II) compound is illustrated in Fig. 1. The
nickel(Il) atom is coordinated by 6 atoms. The central Nil(Il) atom adopts a dis-
torted octahedron geometry with O6, 09, O1 and N2, lying on the equatorial plane.
The binuclear Ni(Il) atoms (Nil, Ni2) are bridged by the O9 and four oxygen at-
oms (O3, 04, O5, 06) from the different nic™ and the distance of two nickel atoms
is 3.558 A. The Ni-O-Ni linkages is nonlinear, exhibiting an angle of 114.10(9) for
Ni(1)-O(3)-Ni(2). The N4 and O3 are located at two axial sites. In the complex, the
nic” ligands adopts two coordination modes: [,-nic-N, O and ps-nic-N, O, O. The
selected bond lengths and angles of this complex are given in Table-2.
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Fig. 1. Local coordination environments of Ni metal
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TABLE-2
SELECTED BOND LENGTHS (A) AND ANGLES (°) FOR THE TITLE COMPLEX
Ni(1)-O(6)#1 2.033(2) Ni(1)-O(1) 2.063(2)
Ni(1)-O(3)#1 2.094(2) Ni(1)-N(2)#2 2.096(3)
Ni(2)-N(3) 2.081(3) Ni(2)-O(5) 2.095(2)
Ni(2)-N(1) 2.101(3) Ni(2)-0O(9) 2.128(2)
O(6)#1-Ni(1)-O(1) 177.13(9) O(6)#1-Ni(1)-O(3)#1  95.56(9)
O(6)#1-Ni(1)-N(4)#3  88.70(9) O(1)-Ni(1)-N(4)#3 92.20(10)
O@)#1-Ni(1)-N(H#3  175.73(10) N(2)#2-Ni(1)-N(@)#3  90.91(10)
OO)#1-Ni(1)-N(4#3  91.04(9) Ni(D#4-0(9)-Ni(2) 114.10(9)

Now ks

Symmetry codes: #1: X,-y+1/2, z-1/2 ; #2: -x+1, y-1/2, -z+1/2; #3: -x, y-1/2, -z-1/2.
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