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Synthesis, Crystal Structure and Properties of Nickel Complex
Containing Pyridine [Ni(py);(H,0);](1,5-nds)
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Abstract: The mononuclear containing N-donor ligand Ni(Il) complex [Ni(py)s;(H,0):](1,5-nds) (py=pyridine, 1,5-
nds=1,5-naphthalene-disulfonate anion) was synthesized by slow evaporation method in water. It was characterized
by X-ray crystal diffraction, IR, thermal analysis, UV-Vis spectroscopy, etc. The characterization results of X-ray
single crystal diffraction show that the crystal of the complex crystallized in monoclinic system with space
group C2/c. The unit cell parameters include a=1.569 46(17) nm, b=1.219 95(12) nm, ¢=1.454 71(16) nm, 8=
14.547 1(16)°, V=2.765 1(5) nm®, Z=4. The magnetic and fluorescent properties of the complex were studied.
CCDC: 947286.
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Table 1 Crystallographic and experimental data for the complex

Empirical formula
Formula weight
Temperature / K
Wavelength / nm

Crystal system

CosHaNNIOGS,
636.33

113(2)

0.071 073

Monoclinic

F(000)

Crystal size / mm

0 range for data collection / (°)
Limiting indices

Reflections collected / unique

Largest diff. peak and hole / (e-nm™)

Space group C2/e Completeness to 0=27.82° / %
a/ nm 1.569 46(17) Max. and min. transmission
b/ nm 1.219 95(12) Refinement method

¢/ nm 1.454 71(16) Data / restraints / parameters
B/(° 14.547 1(16) Goodness-of-fit on F?

V / nm® 2.765 1(5) Final R indices [I>20(])]

VA 4 R indices (all data)

D./ (g-em™) 1.529

Absorption coefficient / mm™ 0.910

1320
0.20x0.18x0.12
2.12 to 27.84

0 <h<2,-16<k<14-19<[<19

14 240/ 3 267

99.80

0.898 7 and 0.839 0
Full-matrix least-squares on F?
3267/0/192

1.084

R=0.049 6, wR,=0.098 4
R=0.063 1, wR,=0.109 4

649 and -568
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Table 2 Selected bond lengths (nm) and angles (°) for the complex

Ni(1)-0(4) 0.206 01(19) Ni(1)-0(5) 0.204 0(3) Ni(1)-N(1) 0.211 1(2)
Ni(1)-0(4)" 0.206 01(19) Ni(1)-N(2) 0.207 8(3) Ni(1)-N(1)* 0.211 1(2)
0(4)-Ni(1)-0(4)" 173.05(11) O(5)-Ni(1)-N(2) 180 O(4)-Ni(1)-N(1)" 90.00(8)
0(4)-Ni(1)-0(5) 86.53(5) 0(4)-Ni(1)-N(1) 89.77(8) O(4)"-Ni(1)-N(1)" 89.77(8)
0(4)"-Ni(1)-0(5) 86.53(5) O(4)"-Ni(1)-N(1) 90.01(8) O(5)-Ni(1)-N(1)" 88.16(6)
0(4)-Ni(1)-N(2) 93.47(5) O(5)-Ni(1)-N(1) 88.16(6) N(2)-Ni(1)-N(1)" 91.84(6)
O(4)"-Ni(1)-N(2) 93.47(5) N(2)-Ni(1)-N(1) 91.84(6) N(1)-Ni(1)-N(1)" 176.31(11)
Symmetry transformations used to generate equivalent atoms: " —x+1, y, —z+1/2.
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Fig.1 Infrared spectrum of the complex
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Fig.2 Molecular structure of the complex
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Fig.3 Diagram of the coordination structure of the

nickel anion
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Fig4 Crystal packing diagram of the complex
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Table 3 Bond lengths and angles for the complex

D-H--A d(D-H) / nm d(H-A) / nm d(D-+A) / nm £ (DHA) / (%)
0(5)-H(5A)---0(1)" 0.88(3) 1.7903) 2.668(2) 176(3)
0(4)-H(@4B)--0(3)" 0.87(3) 1.90(3) 2.760(3) 175(3)
0(4)-H(4A)---0(2)" 0.81(3) 1.87(3) 2.681(3) 173(3)

Symmetry transformations used to generate equivalent atoms: * —x+1, y, —z+1/2;  —x+1/2, —y+1/2, —z+1; ® a+1/2, y+1/2, z.

M O(5)-Ni(1)-N(2) 43514 173.05(11)°,176.31(11)°
180.0°, Ni(1)-N i85 514 0.2078(3) .0.2111(2)F1
0.211 1(2) nm, KN 0.210 0 nm; Ni(1)-O 19
435124 0.206 01(19).0.206 01 (19) 1 0.204 0(3)
nm, FHEEE N 0.205 3 nm, WK 4 Tha] IE T &
AT A 4 A [Ni(py)s(Hy0);](1, 5-nds) i Ff 11 25
FERIT, TER— S5k oo | 58 e Il iy K
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B [O(4)-H(4A)---O(2)"], TEA IR £5 4 5ot
ZIE) 1,528 R R B B T 1 O — AN B R ik 1A 1Y) R
JRF 02 55 —A- g5 oo h i ECALK 4 IR AR
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FE AR B e M SR — A — 4R T4 R
SUBR R K HL B N T LA W AR S R AR e L &
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Symmetry code: # —x+1, y, —z+1/2, ® —x+1/2, —y+1/2, —z+1
K5 Baw R E
Fig.5 Diagram of the hydrogen bonds in the complex
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Fig.7 UV-Vis spectrum of the complex
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Fig.8 Hysteresis loop curve of the title complex
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Fig.9 Fluorescence emission spectrum of complex
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