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Syntheses, Crystal Structures and Antitumor Activity of Ni(I)/Zn(I)
Complexes Containing Cephalexin Hydrolysate
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Abstract: Two new mononuclear complexes, [Ni(cepha),] -6H,O (1) and [Zn(cepha),| -6H,0 (2) (cepha=cephalo-
sporoate) have been synthesized and characterized by elemental analysis, infrared spectroscopy, thermogravimetric
analysis and X-ray powder diffraction analysis. The structures of complexes have also been determined by X-ray
single crystal diffraction analysis, and the results show that the complexes 1 and 2 are both in orthorhombic
system with space group P22,2,. The cephalexin hydrolyzes during the coordination process to produce
cephalosporin intermediate, cephalosporoate (cepha), which participates in coordination. Metal ion acts as six-
coordinated center forming a distorted octahedral geometry, and the complexes are further extended to a three-
dimensional network via intermolecular hydrogen bonds. The antitumor activity in vitro of cephalexin, metal
acetate and complexes were carried out by MTT assay. The results reveal that complexes 1 and 2 have a certain
inhibiting activity against MCF-7 and HepG-2 cell lines. CCDC: 1497051, 1; 1497052, 2.
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Scheme 1 Syntheses of complexes 1 and 2
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Table 1 Crystal data and structure refinement for complexes 1 and 2

Complex 1 2
Empirical formula CxHisNgNiO6S, CpHNeZnO4eS,
Formula weight 895.59 902.25
Crystal system Orthorhombic Orthorhombic
Space group P22.2, P22.2,
a/nm 0.918 85(12) 1.989 96(10)
b/ nm 1.082 25(12) 1.090 89(9)
¢/ nm 1.987 0(2) 0.916 38(5)
V / 1.976 0(4) 1.989 3(2)
A 2 2
D./ (g-em™) 1.505 1.506
Crystal size / mm 0.38x0.18x0.12 0.46x0.29%0.26
0 range / (°) 3.6~25.4 3.1~25.4
Reflection collected, unique 6 587, 3 589 12 736, 3 628
R, 0.048 0.046
Data, restraint, parameter 3589, 5, 283 3628, 1,273
Absorption coefficient 0.675 0.8
F(000) 940 944
Max. and min. transmission 1.000 and 0.922 1.000 and 0.811
GOF on F? 1.023 1.054

Ry, wR, [I>201(1)]
Ry, wR; (all data)
Largest diff. peak and hole / (e-nm™)

0.052 4, 0.106 3
0.074 7, 0.119 7
530 and -370

0.041 8, 0.098 7
0.053 7, 0.108 7
420 and -280

CCDC:1497051,1;1497052,2,
1.4 5N B iE 1 E

SR H] MTT F (0,325 000 7 T R | T R B I A %
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75 12 [ STk
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P22.2, Z[ALRE, TP R(DES T IR ECh 6,43 91 5
ok H 2 B S T N EF A4 A O SRR BT
{7 % Nil1-01,Nil-N1,Nil-03 ) & & 5 A % 78
0.204 9(4)~0.206 2(4) nm L FEIN , FLALHEA O1-Nil-
01',01-Ni1-03,03-Ni1-03',03-Nil-01' 7£ 87.2(2)°~
92.56(16)°3 Bl 4, #23E 90°, B 01,01%,03,03' A4

bR P TH, ECAZ B A NT-Nil-N1' 24 166.1(3)°,
PR, b BRI 2 2L 01,011,03,03 1 R 7k
SER A TIN IRAE R DA NS DA TR N}
Pl
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B LN R TS5 48 BT R A8 R e oSt
W, AR E L, L E o R 548
TR B — R B FOT I, U HE R A Y
N1-C2 Fl C2-C3 #4390k 0.127 8(5)F1 0.151 1(8)
nm, {H7E Sk A &0 G 7R 25 4 rh AH N 1 B K 43 5
0.141 5(1)H1 0.133 3(2) nm™, Xf 1 F C-N HLeE 1 C=
C UL | 15 I 3k 00 224 B RUsE A7 BN 3 -4 {3 5 3l
#) 4 -5 0 B C-C BB C=N WU, X 53k 78
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Ellipsoids probability: 50%; Symmetry codes: ' x, —y, —z
K1 BCAEY 1 (a)fl 2 (b)) ORTEP &
Fig.1 ORTEP view of complexes 1 (a) and 2 (b)
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Table 2 Selected bond lengths (nm) and angles (°) for complexes 1 and 2
1
Nil-01 0.204 9(4) Nil-NI' 0.205 2(4) Nil-03' 0.206 2(4)
N1-C2 0.127 8(7) €2-C3 0.151 1(8)
O1-Nil-01" 89.8(2) 03-Nil-01' 92.56(16) N1-Nil-03 89.51(17)
03-Nil-03' 87.2(2) NI-Nil-O1 79.34(16) N1i-Nil-03 100.57(16)
01-Ni1-03 168.63(15) NI"-Nil-01 90.80(16) NI-Nil-NT' 166.1(3)
2
Zn1-01 0.209 8(3) Zn1-N1 0.212 4(4) Zn1-03 0.210 0(4)
N1-C2 0.127 6(6) €2-C3 0.152 0(7)
01-Zn1-01' 91.3(2) 03-Zn1-01' 93.26(14) N1-Zn1-03 88.11(14)
01-Zn1-03 164.96(13) N1-Zn1-O1 77.38(14) N1-Zn1-03 102.56(14)
03-Zn1-03' 86.0(2) N1%-Zn1-01 92.42(14) N1-Zn1-N1' 165.5(2)
Symmetry codes: ' x, =y, —z; " =1, y, z for 1; ' x, y, z+1; " —x+1, 2—y, z—1 for 2.
3 BEEYWIM2HNEESH
Table 3 Structural parameters of hydrogen bonds for complexes 1 and 2
D-H---A d(D-H) / nm d(H--A) / nm d(D--A) / nm £/ DHA / (°)
1
N2-H2:--03' 0.086 0.197 0.280 4(5) 163.3
N3-H3A---07" 0.089 0.189 0.275 3(6) 161.7
N3-H3B--- 02 0.089 0.192 0.276 3(5) 156.4
N3-H3C---06" 0.089 0.203 0.282 0(4) 148
07-H7B---08 0.085(2) 0.237(6) 0.303 7(8) 135(7)
06-H6B--- 02 0.086(2) 0.195(4) 0.274 5(4) 153(8)
08-HSE---04' 0.090 6(19) 0.201(2) 0.289 7(7) 165(4)
2
N2-H2---03" 0.086 0.204 0.287 5(4) 164.6
N3-H3A---O7" 0.089 0.204 0.282 8(4) 146.8
N3-H3B---06 0.089 0.189 0.275 3(4) 163.3
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N3-H3C---02' 0.089 0.191 0.275 2(4) 157.7
O7-H7A---04 0.085 0.198 0.280 6(4) 164.9
08-H8D---01 0.085 0.251 0.307 2(7) 124.7
06-H6A---05 0.085 0.199 0.283 0(5) 172
06-H6B---08 0.085 0.246 0.313 5(9) 136.5
07-H7B---02 0.084 7(19) 0.193(2) 0277 1(4) 171(4)
Symmetry codes: ' x, —y, —z; " —x, y+1/2, —z=1/2; " x=1, y, z; ¥ —x, y=1/2, =z=1/2 for 1; ' x, y, z+1; ¥ 1=x, 2—y, z; * —x+1/2, y=1/2,

—z+1 for 2.

2 FCEW LAY HER
Fig.2 Crystal packing diagram of complex 1 from b axis
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Fig.3 PXRD patterns for complexes 1 and 2
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Fig.4 IR spectra of cephalexin, complexes 1 and 2
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Fig.5 TG curves of complexes 1 and 2
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Fig.6 Cell viability curves of MCF-7 (a) and HepG-2 (b) at different concentration of metal acetates, cephalexin, complexes 1 and 2
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