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1 SELSERS
1.1 & B

0. Smmol Cu(NO;) * 3H,0 A F 10mL K+, 0.5
mmol 2, 2'-bipy(bpy) # T 10mL 28, BB &
B, ELRRESHEBFMAETF 60mL % NaOH
(2mmol) ZF#H A 0. Smmol X MIFH I E ., FKEER
MIEMABRBN pH E—FH, BECRK,
RE-FEREXRSE LHZRTHERAEKE &
W, J)E, EREYNANES R, BRKEREE
RBEN A2 NMARBEERETY . CEINFE
23 [Cuz(cfc) 2(bpy) 2(pip) - 6H.01, HHHEE: C
(%), 50.34; H, 4.39; N, 9.39; EM (%): C,
49.47;H,4.54;N, 9. 16,
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{8l Bruker Smart CCD X- 5t A75+1X (Mo Ka

B—EE . ZEY, 8,335, ML, 96, R TE: REAFREDENILE,
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2, A=0.71073A, 7 B8 (5 2% ) U 4R B A 10T B 5 B
(¢=20£1C), H ¢ fl 6 (W HF K, 07 1.95°F
25.50°, B L ERT T A 6702 4, H A 4697 4 M 57
75T (R = 0. 073) o ST BB HAT T RHERIE .
Sadabs XA IE . Lp KIE, AAEEHMEBERF
Patterson % Ml Fourier & L R th ., EF R FiHt
FaEmRRE, E/EFH Fouder 3R s 3
BME. RENEEMER/N_FEBEET 4697 1
M ArHT R, K lEg S 18531 (1> 20) IR
362 MRS, BAWMBEET R =0.0776,wR: =
0.2235, w=1/[c*(F}) +(0.1066 P) *+0. 0000
Pl, & P=(F*+2F* /3, Stk H
SHELXS-97, #5#¥& & % Fl SHELXL-97""!,

CCDC: 191087,
1.3 &SMVAE HEEENE

1.3.1 #EEEENE

FRAMILRB TR, SR E AR R
BH 44 % B8, BT FH B& #k 53 Bl 04 & 3 2 " B PR B4 (Staphy-
lococcus Aureus, G +), B /\iERE (Micrococcus
Lutens, G + ), K #F & (Escherichia Coli, G - ), &
FF& (Pseudomonas Aeruginosa, G - ); H: G+, H2x
KPR, G-, EXRHAME., AMEmMERKK
FRAR EMARBOER, BESILPMAER,
&% 1min, 37°CH5 5% 24h, WERMETHE LK, B
A ABEER, TRMSITIELE R BREGEY®K
FE 1225 49 B AR A0 6 9 (MIC) o

1.3.2 HMEBEESLE

SEA MTT (DML ) th &k (1EFIaTBl: 48h)
WETEELESYX HL-60( A2 R4k 5 m
7 ) 40 A I 4E AL SR A SRB(BABES FH8H B) & B
e 3k (YE BT [al: 72h) W€ T BC & & B & ¥ % BEL
1402 (A R4 HE FF ) R SIER, I-H 1
PUAE 75 700 % BB, WA 36 2 0L Sc#k!,

2 HR5itiE

2.1 S@EEHEIE

mEgEmmr ke, Eeawhk®EXX N
CasHz6CICuFN,Os, SRE K 596. 49, R =HHAa R, ZH|
BEP1, 0 =6.874(2) A, b=10.761(3) A, ¢=17.976
(5)A, a=80.071(6)°, B=85.253(6)°, y=79.109
(6)°, V=1284.5(6) A>, Z=2, D=1.542g * cm™?,
F(000) =614, £=1.010mm "',

BEC5% ORTEP B W& 3, @ RE WA 4, £
ERKMBMAITE 1, AP HIUZEUTIRE
B &9 [Cua(cfe) 2 (bpy) 2 (pip) ] + 6H:0, Cu®* B %X
A5, BARBRF*RE bpy, BTERF% B Hefe &
HIFR PR AR FOER B, BIRBRAR A BC {7, Cu-0(1) -C
(1) -0(2) B ghfA R 175.9A, AR @B,
Hefc 893 (V3R EM 4 (R SREFRAMIER—
AT EEH KEEREFARYESRE, £
NEFS 5B M, R¥CuMBERNENET.
BT T — B 28 69 DU 5 fE T Be o JLfal #ly B4
Cu-O(1) 1 Cu-0(3) By KT, 2715 1.922(6)
A 1.924(1A, 55 —B &% {[Cu(L) (bpy)]
(C.HsOH) (5H:0)} . B Cu-O 842518 1. 918(3)
(acid) F 1. 947(3) (keto) HIE AR ), B&P+
BliAZ B FETEE S A HERMER, WS T8 bpy A
cfc ZBIHIEER N 3.4 ~ 3. 6A, VLI F) (3 R 1 %
B 7w~ 7 A EAEFBIBER 5 DNA 5 2 X HE FR 3K
N AT,

B3 E&Y ORTEP A
Fig. 3 ORTEP plot of the complex

B4 SREmRE
Fig. 4 Packing drawing of the complex
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Table 1 Selected Bond Lengths(A) and Angles(°) for the Complex

Cu-0(1) 1.922(6) Cu-0(3)

Cu-N(2) 1.997(8) Cu-N(5)
0(1)-Cu-0(3) 92.9(3) 0(1)-Cu-N(3)
0(1)-Cu-N(2) 92.5(3) 0(3)-Cu-N(2)
0(1)-Cu-N(5) 87.1(4) 0(3)-Cu-N(5)
N(2)-Cu-N(5) 86.5(4) C(25)-N(5)-Cu
N(1)-C(11)-c(12) 117.5(12) c(13)-Cc(11)-C(12)
c(11)-c(13)-c(12) 62.0(12) c(5)-C(6)-Cl
C(8)-C(7)-F 121.7(10) F-C(7)-C(6)

1.924(7) Cu-N(3) 1.980(7)
2.324(16)

168. 9(3) 0(3)-Cu-N(3) 92.7(3)
166. 1(3) N(3)-Cu-N(2) 80.0(3)
106.5(4) N(3)-Cu-N(5) 100. 5(4)
176.3(17) C(13)-C(11)-N(1) 119.3(14)
60.0(10) C(13)-C(12)-Cc(11) 58.0(9)
122.3(8) c(7)-c(6)-Cl 120.3(10)
115.4(11)

F2 AYEARESWHEIIMIEEY
Table 2 Minimal Inhibitory Concentration (MIC, pg - mL ') of the Drugs for the Assayed Bacteria

microorganism

compound : Y : -
staphylococcus aureus micrococcus lutens escherichia coli pseudomonas aeruginosa
Hcpf <20 <20 <20 <20
[ Cua(cfe)2(bpy)a(pip) ] + 6H.0 <20 > 20 <20 > 20

X3 HAwXMEARERKNINEE
Table 3 Inhibitory Activity Data of the Compounds Against Liver cancer BEL-7402 Cell Line

and Leukemia HL-60 Cell Line(%)

BEL-7402/ (mol - L")

HL-60/(mol - L -1)

compound

10~ 10°* 10-° 10-7 10~ 10-° 10-° 1077
Hepf 31.0 4.6 0 3.4 0 ] 0
[ Cua(cfc)2(bpy)2(pip) ] + 6H.0 — 82.8 S. 1 100 100 100 63.6

EYX & HOHBRE . KB EGIDEEEILE
FRE, TXT R a A\ BEREE | SR MRFTOE a S
YRR THEGY . SXR"IRENEREF
EZY 2 FIERRE SN ISHE— B,

B B A9 5 P S B0 45 SR T 294 BC AR Hepf Xt
PR R 0 AR R A M RIFE R, B2 & Y%t T BEL-7402
N B 3% 40 A Fn HL-60 A £ 1L 7% 40 B 29 45 1R 38 69 4
HIVER, MHEWEE N 10 %mol - L' B, %t BEL-7402
B % LT i 81.4% , Xt HL-60 f %l 2&ik B
100% , T 2 H W E A 10 "mol - L' &, Xt HL-60 &)
MR R AL F 63. 6%, BIEC &4 %t HL-60 B il
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2.3 EEWMEBBTTEER R
HEEEY & B EP, Hepf # MR Hefe, A
INAHERERGT, HBRA AP E S Cu (DEE M N-N
Beik i, AT [Cua(cfe)2(bpy)2(pip) ] « 6H.0,
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Fig. 5 Synthetic scheme
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Synthesis, Crystal Structure, Antibacterial and Antitumor Activities
of a New Binuclear Copper (Il Complex Containing Fluoroquinolone

WANG Guo-Ping* ZHU Long-Guan YU Qing-Sen
( Department of Chemistry, Zhejiang University, Hangzhou 310027)

A new binuclear copper (II) complex containing fluoroquinolone ligand, [Cuz(cfc).(bpy)2(pip)] - 6H.0, was
synthesized and its crystal structure was solved. The formula of the complex is C2sH2sClCuFN:Os, and the crystal-
lography data are as follows, triclinic, space group PI, a=6.874(2) A, =10.761(3) A, c¢=17.976(5) A,
o =80.071(6)°, B=85.253(6)°, ¥y=79.109(6)°, V=1284.5(6) A’ D=1.542g - cm~*, F(000) =614,
and Z=2. R =0.0776 and wR.=0.2235(1 > 20(1))

pyramidal geometry and involves two nitrogen atoms from bpy, two oxygen atoms from cfc and one nitrogen atom

. The copper atom is five-coordinate with square-based

from pip anion. The stacking effect between cfc and bpy ligands from two neighboring molecules was observed. Both
ligand and complex were assayed against gram-positive and gram-negative bacteria by doubling dilutions method,
the complex shows the same minimal inhibitory concentration (MIC) as the corresponding ligand against S. Aureus
and E. Coli bacteria. The inhibitory effect of the ligand and complex on leukemia HL-60 cell line and liver cancer
BEL-7402 cell line have been measured by using MTT (Methyl-Thiazol- Tetrozolium) and SRB (Sulphurhodamin
B) assay methods. The results indicated that the complex has strong inhibitory effect on HL-60 cell line and on
BEL-7402 cell line. CCDC: 191087.

Keywords: copper complex fluoroquinolone synthesis crystal structure

antibacterial and antitumor activity
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