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Synthesis,Crystal Structure and Biological Activity of Cu(ll) and Ag(I)
Complexes Involving Nitroimidazole Derivative

YANG Li-Ning® LIU Chun-Ye CHENG Zhao LIANG Ling-Ling ZHANG Jian
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Abstract: The copper(Il) and silver(l) complexes [Cu(L)(Ac),], (1), [Ag(L)(NO,)]- H,0 (2) (L=N,N’-dimethyl-5-nitro-2,
2'-biimidazole) has been synthesized. X-ray crystallographic study was used to determine the crystallographic struc-
ture of complex 1, which exhibits a five-coordinated dimeric copper-acetato paddle-wheel geometry. Complex 2 was
characterized by elemental analysis, UV-Vis, FT-IR, solid fluorescence spectra, thermogravimetric analysis, ESI-MS
and conductivity analysis. The structure of complex 2 probably was a two-coordinated mononuclear structural unit of
linear configuration. The binding property of L and complexes toward calf thymus DNA (ct-DNA) was figured out via
electronic absorption, fluorescence spectra and viscosity measurements. Complex 1 revealed slightly stronger DNA
binding capability than 2 and ligand. The antianaerobe activities of L and its complexes were tested by two-fold agar
dilution method. The results showed that L. displayed favorable activity of anti-anaerobic bacteria against Actinoba-
cillus actinomycetem (ATCC 29523) selectively with minimum inhibitory concentrations of 0.625~1.25 pg-mL™,
even better than the classical anti-anaerobic drug metronidazole. CCDC: 2036599, 1.
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Scheme 1 Structure of ligand L
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ct-DNA | = 52 H I 51 5L /1 %52 ( (CH,OH),CNH,,
Tris)  BHI( 0> 12 ) 35 77 W 5l 3% 5 2 B g 40 281 ok
AT, AR I R e B gl i), R AR A — 2
LB BR L ZEIK R TR ZEAE K . AR LA SCHR 7 %
A e,
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[Cu(L)(Ac),], (1): ¥ 0.5 mmol Cu(Ac),-H,0 F10.5
mmol BAAE L2 31E T 15 mL B g IR G I3k 1
h, 08 UEWRE S I R CE 7 d DU A S AT
Ho I8 R 9 M % CLH,Cu,N0,, 13 8 (5 (%): C
37.06, N 18.015, H 3.89; 52 K {8 (% ): C 37.05, N
17.81,H 3.65.

Bt & #1[Ag(L)(NO,)]- H,0 (2):# 0.5 mmol AgNO,
F10.5 mmol FLAA L4337 T 15 mL g VR AT
bk 2 h, iU IR E AR OGO . JTTER T
i AgCH, N,Og 1 11 5 (%) C 24.30, N 21.26, H
2.78; 520G {H (%): C 24.32,N 21.43,H 2.51, ESI-MS
(ZNEREEF): [AgL)]" m/z S2AE (PR S 1H): 315.19
(315.019).
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B G v AT B, JF 00 B AR X LA 5 DNA
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1.3.1  FEAR K HBL A5 ct-DNA M AR F 28 4
Pl

FIRSAET , LA Tris-HCL 22 thigs W VE X 8, I 2
A i b RN 2 A Tt 43 1026 3 mL IR VR (B AR (&4 1
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nm P KT FF KK I BE R 80.7 wmol - L7 14
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TR DT E L om A 2
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Table 1 Crystal parameters of complex 1

Empirical formula C,Hy0Cu,N 1O, A 4

Formula weight 777.66 D,/ (g-cm™) 1.594

Crystal system Monoclinic F(000) 1592

Space group C2/c Absorption coefficient / mm™! 1.387

a/nm 2.562 6(7) GOF 1.023

b/ nm 1.021 8(3) Reflection collected, independent) 8733,3 171 (R,,=0.0215)
¢/nm 1.531 8(4) Final R indices [[>207(])] R,=0.030 1, wR,=0.086 1
BI(°) 126.103(3) R indices (all data) R,=0.038 1, wR,=0.091 4
V/nm? 3.24 07(14)
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TR IR, P AT E B 52 24 b, R AR 48 h, %
o b DMSO B i e A X & Wy v e
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mg- L7 AT 2 A5 B6 FE RGBS . 96 FLAR I 43 L b 43 il
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BHI}; 72U, AR A E 4T OD (B 5E o IOk R4
(B AL LA RRER G2 wh b v W AR I BT TR R P, I
AR[AIHIN100 L, HEAT 10 5B BER B, HL 100 L Fi ke

(BRI B T BHI G IR B 0T, 5557 48 h, 15 B BRfL
50 T A A (R I 3 A S AL R AT 58, P2
). M TIREAMPEIR24 he WRIG, dkSl &
ODEL, 132 MIC i . A7 AYSAE 17 I3 3 9
WP {E
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S-cm?-mol™, 25 R G 2 )& T35 o M 52, i
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Fig.1 UV-Vis spectra of ligand L. and complexes 1, 2
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Fig.2  Solid fluorescence spectra of ligand L and complex 2
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Scheme 2 Structure of complex 2

22 BEEVINREEN

BCA 1 AR T AR R IW C2/e 25 (A1 FE . BR
AT ST A R AW 1 — X RR B XU 254
T ANBAL BRI, B — DB R AR 2 5 24
Bl 15 - AR BRI A, Cu—O B K 4 0.195 5~0.198 9
nm(F 2), A4 B T I 50 TS R S5 R, LA 1) 43 500 Bk ok nee
B EMIN G, Co— NS 0.219 1 nmo 72X
GERILER 2 N S 1E] A 1 5 (0.265 7 nm) Eb 24>
) - 1 9 7 AR B B (0.286 nm) T, b 2 N ES Y

& @ AR ZA1(0.255 nm) S, UE A BE & 4 vh AE A
Cu5 Cu Z [A] A 55 40 EAE FHP, BB 40 A4S e
A7 B4 B HLAT DU 5 HE LRI R Y 5 Ca BE A7 B9 44~
SR TR ALY, AT DU I HEJES i TR
] A R IRER B N 5 3 (B 4) Tl 3 R B R
BEALNE , FCAA I 2 A RIS IR K A T AR AR B2 4L
V10 LT 5 90° 1 o FEAHSR /3T 22 18], & i JE 1)

Symmetry code: A: —x+1/2, —y+3/2, —z+1

K4 FCEY1BIERBEAR 30% 192> 74548 1K

Fig.4 Molecular structure of complex 1 with thermal

ellipsoids at 30% probability level

x2 BEMINEBBIERER
Table 2 Selected bond lengths (nm) and bond angles (°) of complex 1

Cul—03 0.195 50(17) Cul—06
Cul—04 0.198 90(18) Cul—NI1
03—Cul—04 90.70(7) 03—Cul—05
03—Cul—N1 101.28(7) 04—Cul—N1
05—Cul—N1 96.82(7) 06—Cul—N1

06—Cul—05 89.28(8)

0.196 75(17) Cul—05 0.197 66(18)
0.219 12(19)
88.22(8) 03—Cul—06 167.11(7)
95.57(7) 05—Cul—04 167.54(7)
91.57(7) 06—Cul—04 89.02(8)
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5 FAYI 1R YLt
Fig.5 Two-dimensional structure of complex 1
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Tris-HC1 ZZ vpig 1, BL G4 2 1) UV -Vis D't 15 Fifi 5 (1]
LA R AL RUTBCS W) 2 TR W R R
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Fig.6  UV-Vis spectra of complex 2 in Tris-HCI buffer
(pH=7.1)
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50 MU AT I Ay I P U €5 580N, B R L 0 T T
WA KAENIFE . WECA Y 1R 2 78 240 #1340 nm [
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F, R M 06 %) (57 % iR B 4 R A T el s, LA KK
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T B BCA YR E L LELA Y 0T 2 [0 A4 1)
7537 Nl

K FH %6 66 1 6 Be AR L &% HL A 91 5 ct-DNA
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Fig.7 UV absorption spectra of ligand L and its complexes 1, 2 in the presence of DNA with different concentrations
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Fig.8 Fluorescence spectra of ligand L and its complexes 1, 2 in the presence of DNA with different concentrations
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Fig.9 Effects of increasing concentrations of ligand L and

its complexes 1, 2 on viscosity of DNA
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25 BAERHEESHRREEETEHR

XPBCIR L S BC A4 1.2 367 T4 DR B Pk
5, I DL 22 ML 0 PR 40T 2459 R A (Meetronidazole)
VRS IR MNAZE R IR 3 R . 4R R W], 2 5M
BRI S 56 1) A 2590 % AL o 11 0 AR5 T T A
LA AL a B9 T ORI 2855 1 F G e, H MIC B
AN AR 2P A PP A. o TG TS AR AE Y
YA IR B IR ARR EMEIAE R . WA TS, mutans
R T T A e AR S T 5 0 2> RS 3  1, 1
i e Xof 72 S R AT LTS I T, I X BB 24 )
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*®3 BELMESYW12REMEEWITS. mutans
FNA. aBJMIC
Table 3 MIC of ligand L, its complexes 1, 2 and

other compounds on S. mutans and A. a

MIC / (png-mL™)
Compound
S. mutans A a
Metronidazole — 1.25~2.5

Ligand 40~80 0.625~1.25
Complex 1 160~320 1.25~2.5
Complex 2 20~40 1.25~2.5

AgNO, 10~20 0.625~1.25

Cu(Ac), — 10~20
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