534 B 2 T HL ik 2% 2 Eird Vol.34 No.2
2018 4 2 J1 CHINESE JOURNAL OF INORGANIC CHEMISTRY 309-316

PEEE Schiff fEEh  SRILEL S .
AR GaUEEERENITE

fRRTE A KRR
(R ITFE F FeAL T 5 M FEE R M 362000)
FEE . 4 R FH K B R R v 4 IR T — A L % B i SR B I [Con(HLO)(L1),(4 , 4" -bipy)] (1) Rl — 5t XURZ it 45
[Niy(L2),(4, 4 -bipy)] (2)(H,L1=4B % 5l 45 5-K B W | H L 2=48 20 5L By A K B 188 ), I G2 20 A0 50318 Rl 58 51 1% LA Je TR 43 A #E 4T
TRAE X FH LA G TR A 1 R E AR R PL AR 2 BT = dh & R3 A IR A MTT i591 5 0F58 T e
POREC G 4 09 PR AMPUIE 16 e | 25 I 1R 2 XF AT IR 40 HEPG2 RN 25 1 983 4N L SW620 5 EL73 B s 0 il V5 F Tl i )
AL 2E T SR B A 2 64T T RS

KR XL AW, ARG PORTEE; it 5s
HESES, 0614.812; 0614.81°3 LHERFRIRAD . A
DOI:10.11862/CJIC.2018.028

XEHS . 1001-4861(2018)02-0309-08

Binuclear Cobalt(I) and Nickel(I) Complexes with 0-Aminophenol Schiff Base:
Syntheses, Structures, Antitumor Activity and Quantum Chemistry Calculation

XIE Qing-Fan GUO Miao-Li CHEN Yan-Min*
(College of Chemical Engineering and Material, Quanzhou Normal University, Quanzhou, Fujian 362000, China)

Abstract: A five-coordinated binuclear cobalt(Il) complex with the formula [Coy(H,0),(L1),(4,4"-bipy)] (1) (H,L1=
2-hydroxybenzene (2-hydroxyl-5-nitro-phenyl-methyl) amine) was hydrothermally synthesized and a binuclear nickel
(I complex of general formula [Niy(1.2),(4,4’-bipy)] (2) (H,1.2=2-hydroxybenzene (2-hydroxyl-phenyl-methyl) amine)
synthesized by using evaporation method, and the comlexes were characterized by IR, UV-Vis spectra and TGA.
The X-ray diffraction analyses reveal that 1 crystallizes in the triclinic space group Pl while 2 in trigonal space
group R3. The antitumor activity in vitro of ligands and complexes were measured by MTT method, and the
results show that the complexes 1 and 2 possess inhibiting effects to HEPG2 and SW620 cancer cells lines. The

quantum chemical calculation for 2 was performed by means of Gaussian 09 program at UB3LYP/6-31G(d) basis
set. CCDC: 1440518, 1; 1432468, 2.
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K29 10 mmol 11440 2 JE Wy A1 45 1t 19 5-fi
KAGEEE T 20 mL Jo/K ZEEH 75 °CF Kk el
Wi 3 h, A g ik IFFHIJGK S EER 15 R) B A
AREE HL1, B &, 0.2 mmol 4R
0.2 mmol H,L1.0.1 mmol 4,4'-BKMEIE 6 mL 7K |
4 mL ZFERT 1 mL DMF, & F N R 0 A 550
A AR R EH, T 120 CHE 3 d, 15 5] 1 A
LLAAHUR TR X CyeHsCoNGO, I IC MM i FAE
(%):C 52.57,H 3.43 N 10.22; X8 (%).C 52.48 ,H

3.51,N 10.16,, IR(em™):H,L1:1 616s,1 593,1 545s,
1 520,1 316vs,1 240,1 201,831,793,743s;1:1 609
vs,1581,1527,1472s,1440,1302,1217,830,815,
737s,
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1 605vs,1 582,1 527,1 481vs,1 457,1 319,1 217,
846,813,737,
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Table 1 Crystallographic data for the complexes

Complex 1 2
Empirical formula C36HxsC0oNO 1o CieHasNaNi, 04
Formula weight 822.50 696.03
Temperature/K 293(2) 293(2)
Crystal system Triclinic Trigonal
Space group Pl R3

a/ nm

0.547 17(11)

3.743 7(11)
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g1
b/ nm 1.155 5(2) 3.743 7(11)
¢/ nm 1.420 9 (3) 0.604 90(12)
al(®) 104.63(3)
B/(° 98.75(3)
v/ (°) 102.51(3)
Volume / nm’ 0.828 0(3) 7.342(3)
A 1 9
D./ (Mg-m™) 1.650 1.417
Absorption coefficient / mm™ 1.074 1.199
F(000) 420 3222
Range of 0/ (°) 3.04~25.01 2.88~25.01
Limiting indices (h, k, ) -6~6, —13~13, -16~16 —44~44, —44~43, -7~7
Reflection collected 13 760 32 457
Unique reflection 2917 (R;,=0.051 4) 2 875 (R,,=0.110 5)
Data, restraint, parameter 2 918, 0, 245 2 875, 3, 208
Goodness-of-fit on F?* 1.040 1.115

Final R indices [I>20(])]
R indices (all data)

Largest diff. peak and hole/ (e-nm™)

R=0.042 8, wR,=0.112 3
R=0.051 7, wR»=0.117 8

553 and -440

R,=0.096 6, wR,=0.205 7
R=0.159 3, wR,=0.234 8
1 121 and -621

1.4 SRR E MR A T

KH MTT ¥, 2 OGRSk B A& T RS Y
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i, Co-O # 1K  0.195 8(2)~0.207 8(2) nm, Co-N #
£ 0.205 1(2)~0.209 8(3) nm, % 4 81.30(9)°~
171.43(10)°, B HLL1 BC A7 B B 32 56 M bR o+, C 1 -
01 I C13-02 #4354 0.135 3(4) A1 0.129 5(4)
nm, FCIE 1Y C-O SR Y W L | 150 W 1 72 0 4t
SR A LB/ M . AR B Diamond 3.2 115
LIZ1 2 DNARI(C1~C6 I C8~CI3)M T fAih 11°,

30% probability displacement ellipsoids; Symmetry codes:' —x, —y, —z
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Fig.1 Molecular structure of 1
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Table 2 Selected bond lengths (nm) and bond angles (°) for the complex 1

Col-02 0.195 8(2) Col-01 0.201 1(2) Col-N2 0.205 1(2)

Col-05 0.207 8(2) Col-N3 0.209 8(3) 01-C1 0.135 3(4)

N2-C6 0.140 9(4) N2-C7 0.128 7(4) 02-C13 0.129 5(4)
02-Col-01 155.03(10) 05-Col-N3 95.25(9) 01-Col-N3 96.27(9)
02-Co1-05 100.38(10) 02-Col-N2 89.35(9) 01-Col-N2 81.309)
02-Col-N3 89.56(10) 01-Col-05 103.23(9) N2-Col-05 93.31(9)
N2-Col-N3 171.43(10)

*3 BEVIHTHEESH
Table 3 Parameters of hydrogen bonds in the complex 1
D-H--A d(D-H) / nm d(H---A) / nm d(D-+-A) / nm Z/DHA / (°)

05-H5A---01" 0.086 0.239 0.281 02 111

05-H5B---01% 0.082 0.189 0.269 41 157

C7-H7---04 0.093 0.243 0.333 90 164

Symmetry codes: " 1-x, 1=y, 1-z; " 1+, y, z

Symmetry codes: * 1-x, 1-y, 1-z; % 1+x, v, z

K2 REY1 T
Fig.2 Hydrogen bands in the complex 1
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b 1 k25 Co-0 3% Co-N K, WAEHE C=N # K
0.109 3(12) nm W & bt 2 FHoAR B A 58 (0.128 7(4) nm)
g2, MBS Y5> 5 A B AT I E 2R 22 [H)
FEAERCR Y - A EAENT, B0 E R 0.335 8 nm(I&]
4), T FHE 7 HEAEN KA YRR K
— b4
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Fig.3 Molecular structure of the complex 2
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Fig.4 - stacking interactions in the crystal of complex 2
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Table 4 Selected bond lengths (nm), bond angles and torsion angles (°) for the complex 2

Nil-01 0.183 6(6) Nil-02

Nil-N2 0.194 9(5) C7-N1

01-C1 0.132 2(8) 02-C13
02-Nil1-01 177.93) 02-Nil-N1
02-Nil-N2 89.0(2) O1-Nil-N2
NI-Ni1-01-C1 0.5(5) N2-Nil-01-CI
N1-Nil-02-C13 2.3(7) N2-Nil-02-C13
C15-C16-C16-C15 180 N1-C6-C1-01

0.179 3(6) Nil-N1 0.192 9(8)
0.109 3(12) C6-N1 0.149 2(11)
0.131 1(9)
98.93) 01-Nil-N1 82.5(3)
89.6(3) N1-Nil-N2 171.7(3)
178.0(5) 01-Ni1-N2-C18 ~2.4(6)
~175.5(7) 02-Nil-N2-C14 0.4(6)
3.5(10) 02-Ni1-N1-C7 ~1.4(9)

Symmetry codes: ' —x+1/3, —y+2/3, —z+5/3
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Fig.5 UV-Vis spectra of the complexes
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Fig.6 TGA curves of the complexes
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h, 4 A sh bR AXAE 570 nm A0 % © 1) WG B (8
(OD {B) -1 4H M 7 18 58 40 11 232 AR 08 AN [] e %
Jiev 98 44t A= A R AR R (B 7 R0 8), 4 SRR T
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F1 2 PRI — 2 TR 1 P LS W 0 B R
T RE R [ 4 JE BT BC A 04 AS TR R XA 25
Fa UL K R T - T 254 | 3k S8 R 3 B0 R TR G 9
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Fig.7 Inhibition effects of the complexes on cell SW620
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Fig.8 Inhibition effects of the complexes on cell HEPG2
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MR 5 A UL, fEdR 485 F3E HoMO H
HL = EEA G AE Schiff BRI CNO, (86.6%), 1M
TESRAR A BIE LUMO L 7 2o 32 224 vp 7 il i e
14(96.2%) , ¥i W1 HLF F1 HOMO [ LUMO BRiERT | 3

x5 EAY2HEZLS FHE

B A 1) S B 1 Schiff B C AR 1] bk B FC 44K 1Y) H ey
MR BRAE | B LLCT F+BRAE (B R W IS ik 115304
M 483 nm, LIAE K 432 nm),

P ALE N 53 L P —1k, 33k
C-C/N W9~V B8 9% (1.367)/ T 1.500, T Hp 2 5 C1-
01,C13-02 1 C7-C8 WAL 43 1 R 1.141 ,1.204
1.218, K THLEEE YL . Nil-O1 Nil-02 Nil-N1 Nil-
N2 B3 5 0.548 .0.512.,0.496 Fil 0.367 , % W]
TC AV B 7 1 58 B> W0 Jhig B> M WE B | 453 ik IR Ni1-N2
Bt oWl s NERE FUERA T 2 A3 R 55 — B
Bry R T IBR 4,47 -BRMLIEST R

BEB TN T8 F Xz o FHE ST

Table 5 Frontier molecular orbital energy and molecular fragment contribution to the molecular orbitals of complex 2

Contribution of molecular fragment / %

Orbital Energy / eV
CsN C;3NO, Ni
LUMO+1 -1.734 96.4 0.0 0.0
LUMO -2.563 96.2 0.0 0.0
HOMO -5.127 0.0 86.6 8.4
HOMO-1 -5.132 0.0 86.5 8.5
6 BEY2H Wiberg B4R
Table 6 Wiberg bond order of the complex 2
Nil-01 0.548 C6-N1 1.053 C4-C5 1.457 C9-C10 1.516
Nil-02 0.512 C7-N1 1.527 C5-C6 1.359 C10-C11 1.334
Nil-N1 0.496 C1-C2 1.317 Co6-C1 1.260 C11-C12 1.514
Nil-N2 0.367 C2-C3 1.471 C7-C8 1.218 C12-C13 1.284
C1-01 1.141 C3-C4 1.384 C8-C9 1.293 C14-N2 1.348
C13-02 1.204 C14-C15 1.449 C15-C16 1.373 C16-C17 1.374
C17-C18 1.448 C18-N2 1.346 C8-C13 1.216
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