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Syntheses, Crystal Structures and Properties of Nickel(ID) and Copper(I) Complexes with
2-Acetylpyridine Isonicotinoyl Hydrazone Schiff Base

CHEN Yan-Min XIE Qing-Fan™ LIU Jin-Hua HE Xue-Qian ZHANG Qiong-Ru
(College of Chemistry & Life Science, Quanzhou Normal University, Quanzhou, Fujian 362000, China)

Abstract: The nickel(Il) and copper(Il) complexes [NiL,] (1) and [Cu(Ac)L] (2) were synthesized by reaction of 2-
acetylpyridine isonicotinoyl hydrazone Schiff base (HL) with metal acetate, and characterized by elemental analysis,
IR, UV-Vis, FL spectra, TGA and X-ray crystal diffraction. The crystal of 1 belongs to the orthorhombic system,
space group Aba2 with cell parameters a=1.205 9 (3) nm, 6=2.074 1(5) nm, ¢=0.911 5 (2) nm, ¥=2.279 8 (10) nm’,
7Z=4, M,=537.21, D.=1.565 g-cm™, F(000)=1 113 and the crystal of 2 belongs to the monoclinic system,space group
P2//c with cell parameters a=0.864 77(13) nm, b=1.338 3(2) nm, ¢=1.363 1(2) nm, B=105.650 (4) °, V=1.519 0(4)
nm?®, Z=4, M,=361.85, D.=1.582 g-cm™, F(000)=740. The tests showed the two complexes displayed good thermal
stability below 340 °C (1) H1 296 °C (2), respectively. The complexes exhibits blue luminescence with emission
maximum at 430 and 428 nm at room temperature, respectively. CCDC: 952992, 1; 993273, 2.
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Table 1 Crystallographic data for the complexes 1 and 2
Complex 1 2
Empirical formula CasHuNgO,Ni CisHuN,OsCu
Formula weight 537.21 361.85
Temperature / K 273(2) 293(2)
Crystal system Orthorhombic Monoclinic
Space group Aba2 P2/c
a/nm 1.205 9(3) 0.864 77(13)
b / nm 2.074 1(5) 1.338 2(2)
¢/ nm 0911 5(2) 1.363 1(2)
B/ 105.65(4)
V / nm® 2.279 8(10) 1.519 0(4)
A 4 4
D./ (g cm™) 1.565 1.582
Absorption coefficient / mm™ 0.895 1.458
F(000) 1113 740
Range of 6/ (°) 2.59~25.00 3.04~27.48
Limiting indices (h, k, 1) -14~14, -24~24, -10~10 -11~10, =17~17, =17~17
Reflections collected 6 815 14 366
Independent reflections 2013 3 460
Observed reflections (I>207(1)) 1 878 2 530
Data / restraints / parameters 2 013/1/169 3 460/0/210
Goodness-of-fit on F* 1.046 1.006

Final R indices (I>20(]))
R indices (all data)
() s » (AP)in/ (e+nm™)

0.0529,0.131 1
0.054 4,0.132 3
300, -287

0.074 5,0.193 9
0.093 4,0.238 6
1169, -1 755
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Fig.1 Molecular structure of complex 1 with 50% probability ellipsoids

Symmetry code: #1: —x, 0.5+y, 1.5-z; #2: —x, =0.5+y, 1.5—z
F 2 BAEY 2 MARX R ICE i
Fig.2 Asymmetric unit of complex 2 with 30% probability ellipsoids
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Table 2 Selected bond lengths(nm) and bond angles(°) for the complex 1

Nil-N1 0.197 0(3) Nil-N2#1 0.207 5(4) Nil-03#1 0.208 4(4)
Nil-N1#1 0.197 0(3) Nil-N2 0.207 5(4) Nil-03 0.208 4(4)
01-C8 0.125 0(6) C8-N4 0.132 5(6)
N1-Nil-N1#1 173.13) N2#1-Nil-N2 94.6(2) N1-Ni1-03 76.49(15)
N1-Nil-N2#1 106.54(17) N1-Nil-03#1 98.89(15) N1#1-Nil-03 98.89(15)
N1#1-Nil-N2#1 78.28(16) N1#1-Nil-03#1 76.49(15) N2#1-Ni1-03 89.32(16)
N1-Nil-N2 78.28(16) N2#1-Nil-03#1 154.54(13) N2-Ni1-03 154.54(13)
N1#1-Nil-N2 106.54(17) N2-Nil-0(3)#1 89.32(16) 03#1-Nil-03 97.9(2)

Symmetry code: #1: —x, —y+1, z
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Table 3 Selected bond lengths(nm) and bond angles(°) for the complex 2

Cul-02 0.194 0(3) Cul-0O1 0.199 9(3) C14-03
C6-N2 0.128 1(5) N1-C1 0.134 0(5) Cul-N1
Cul-N3#1 0.225 9(3) C14-02 0.128 6(6) N3-C12
N1-C5 0.134 4(5) Cul-N2 0.193 7(4) C13-01
C13-N4 0.133 2(5) N3-C8 0.132 9(6)
01-Cul-02 98.32(13) N1-Cul-02 100.95(14) N1-Cul-0)
N3#1-Cul-02 94.24(13) N3#1-Cul-0O1 92.65(13) N3#1-Cul-N1
N2-Cul-02 158.67(14) N2-Cul-O1 79.74(13) N2-Cul-N1
N2-Cul-N3#1 107.04(14)

0.122 0
0.202 6
0.133 1
0.127 6

6
3
6
5

_a A=
= =2 L =2

159.54(13)
92.71(13)
79.80(14)

Symmetry code: #1: —x, 0.5+y, 0.5-z

Symmetry code: #3: 1-x, 1—y, 1-z; Cg is the centroid of plane C1-C2-C3-C4-C5-N1
K3 A 2 C—He-a FHEARTIE M — 4 M 2%
Fig.3 2D network of complex 2 formed by C-H---7 interactions

Symmetry code: #3: 1—x, 1—y, 1—z; #4: x, 1.5-y,—0.5+z; #5: 1-x, 0.5+y, 1.5z

K4 BEY2HH C-H--0 A5
Fig4 C-H---O Hydrogen bonds of 2
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Fig.5 UV-Vis spectra of the ligand HL and complexes 1

and 2
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