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Syntheses, Crystal Structures and Properties of Zn(I) and Cd(ID)
Complexes with Acylhydrazone Schiff Base
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Abstract: The complexes of hydrazone Schiff base, [M(HBrsth),|(M=Zn (1), Cd (2)) and [Cd(L),] (3), where H,Brsth
is 2-thiophenecarboxylic acid  (2-hydroxly-5-bromo-benzylidene)-hydrazide, HL is pyridine-4-carboxylic acid
(pyridine-2-yl ethylidyne)-hydrazide, were respectively synthesized by slow evaporation methods in mixed-solvent,
and characterized by elemental analysis, IR, UV-Vis, FL spectra and TGA. The structure of 1 and 3 has been
accomplished by single crystal X-ray diffraction, which results confirm that the crystal of 1 belongs to the
monoclinic system, space group C2/c with cell parameters a=2.315 4(4) nm, 5=0.603 0(1) nm, ¢=1.911 2(4) nm,
B=108.5(3)° and the crystal of 3 belongs to the orthorhombic system, space group C2c¢b with cell parameters a=
0.988 6(2) nm, 6=1.950 2(4) nm, ¢=1.244 0(2) nm. The antitumor activities in vitro against HEPG2 and SW620
cancer cells lines of complexes were tested by MTT method. In addition, fluorescent properties of three
complexes were investigated. CCDC: 1432467, 1; 1450427, 3.
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Scheme 1 Coordination modes of acylhydrazone
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Table 1 Crystallographic data for the complexes

1 3
Empirical formula CoHBrsN,O,S>Zn CyHx»CdANgO,
Formula weight 713.72 590.93
Temperature / K 293 273
Crystal system Monoclinic Orthorhombic
Space group C2/e C2ch
a/ nm 2.315 4(5) 0.988 6(2)
b/ nm 0.603 0(1) 1.950 2(4)
¢/ nm 1.911 2(4) 1.244 0(2)
B/ 108.5(3)
V/nm? 2.530 6(9) 2.398 5(8)
A 4 4
D./ (g-em™) 1.873 1.636 3
m/ mm™ 4334 0.953
F(000) 1 408 1192
26 range for data collection / (°) 7.0~55.16 5.3~49.98

Index ranges (h, k, [)
Reflection collected
Independent reflection
Data, restraint, parameter
Goodness-of-fit on F
Final R indexes [[=20(])]

Final R indexes (all data)

~30~29; ~7~7; ~24~24
18 571

2 920 (R,,=0.044 0)

2 920, 0, 169

1.024

R=0.040 0, wR=0.084 7
R=0.067 9, wR=0.094 3
600 and -390

—11~11; —23~23; ~14~14
8 184

2 087 (R,,=0.029 2)
2087, 1, 169

1.093

R.=0.032 1, wR=0.079 5
R.=0.035 5, wR=0.082 1
998 and -252

Largest diff. peak and hole / (e*nm™)
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Fig.1 Coordination environment of the Cd(I) in 1
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Table 2 Selected bond lengths (nm) and angles (°) of 1

Zn(1)-0(1) 0.205 0(2) Zn(1)-N(2) 0.206 2(2) Zn(1)-0(2) 0.229 3(2)

Zn(1)-0(1) 0.205 0(2) Zn(1)-N(2) 0.206 2(2) Zn(1)-0(2) 0.229 3(2)
0(1y-Zn(1)-N(2) 100.9(9) 0(1)-Zn(1)-0(2) 87.8(8) N(2)-Zn(1)-0(2) 91.4(8)
0(1Y-Zn(1)-N(2) 79.1(9) N(2)-Zn(1)-0(2) 91.4(8) 0(1Y-Zn(1)-0(2) 92.2(8)
N(2)-Zn(1)-N(2) 180.0(11) 0(1)-Zn(1)-N(2) 79.109) N(2)-Zn(1)-0(2) 88.6(8)
0(1)-Zn(1)-0(2) 92.2(8) 0(1)-Zn(1)-N(2)' 100.9(9) 0(2)-Zn(1)-0(2) 180.0(1)
N(2)-Zn(1)-0(2) 88.6(8) 0(1)"Zn(1)-0(2) 87.8(8)

Symmetry codes: ' x, =14y, z

0.229 3(2) nm, C7-02-Znl" AN 124.36°, UMM 2.1.2 LAY 3 MRS itk
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Fig.2 One-dimensional coordination polymer structure of 1 Fig.3  Molecular structure of complex 3
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Table 3 Selected bond lengths (nm) and angles (°) of 3

Cd-NQ) 0.223 7(2) €d-0(1) 0.227 3(4) Cd-N(1) 0.233 7(3)

Cd-N(1) 0.233 7(3) Cd-NQ)y 0.223 7(2) Cd-0(1)y 0.227 3(4)
N(2)-Cd(1)-N(2) 173.5(2) 0(1)-Cd(1)-N(1) 138.82(10) N(1)-Cd(1)-N(1y 96.44(17)
N(1)-Cd(1)-N(2) 114.53(11) 0(1)-Cd(1)-N(1y 138.82(10) 0(1)-Cd(1)-N(2) 106.57(11)
N(1)-Cd(1)-N(2) 114.53(11) 0(1)-Cd(1)-0(1) 101.7(3) 0(1)-Cd(1)-N(2y 106.57(11)
0(1)-Cd(1)-N(2) 69.12(10) N(1)-Cd(1)-N(2) 70.12(11) 0(1)-Cd(1)-N(1) 95.06(14)
0(1)-Cd(1)-N(2) 69.12(10) N(1)-Cd(1)-N(2)' 70.12(11) 0(1)-Cd(1)-N(1y 95.06(14)

Symmetry codes: ' x, =y, —z
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Fig.4 UV-Vis spectra of compounds H,Brsth, 1 and 2

Be G 3 e e A SR M st =Xk AR TE A7 i i
14 T e T A8 AR A B A7 AE , UL, 3 5 HL g
FREAATE R E M 22 5%, M & 5 AT 0L HL 7E 295 nm
Ab HE B TE TSR WY B AT AR R A R S k|
e e 55 E WS R BB AR R 1Y o HLTEREE
(B) K ) 50 R BRI n—ar B FEREE (RF R
i) SRR E 25 R 369 nm Ak IR Sk H LA
W S BRIE . BCB Y 3 1 o HLF BRI

T 270 nm, 15 379 nm A0SR BE T HCK £ 4 )8
{47 % BRIE (LMCT)

2.0 1

Absorbance
- —
= (93
)

(=
wn

0.0 —.— .
220 300 400 500

Wavelength / nm
HL: 295, 369 nm; 3: 270, 379 nm
K5 ok HL ABC A9 3 09 5851tk
Fig.5 UV-Vis spectra of ligand HL and complex 3
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Fig.6 FL spectra of complexes 1 and 2
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Fig.9 TGA curves of complexes 1~3
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Fig.8 Inhibition effects of complexes 1 and 2 on

cancer cells
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