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Fig. 1 Structure of Hepf
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Fig. 2 Structure of Hefc
Hepf RUREE (pip) ZEMNEBFEE THRAYE
B3, BATHHFRY Hefe (B 2) 1 AR ML ERY

E#ET Hepf. #(D5 1, 10- 4BIEMRE O (phen) AL
BEAYKER. . BEEHSHE U EE .

1 SREES
1.1 & K

0. Smmol Cu(NO3); * 3H.0 ¥ F 10mL 7K+, 0. 5
mmol phen 7% F 10mL Z B+, BEZHE®; &L
REBEWFMA 60mL #EBIARYE (0. Smmol) B
MW (NaOH, 2mmol)., AWM A LN
B pH ZE—EH, BRAFBE MAE-FER
WA, BHEZRTHREWE G KL &, $EE,
HAEYENES A BRBAEBERBELREN, 4
AR EERRETY. TESNMFSLFER
[Cuz(cfe)2(phen)2(pip) 1(NO5)2(CO)2, THHEE(%):
C, 50.92; H, 3.66; N, 10.06, WEME (%): C,
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50.79; H, 3.74; N, 10. 18, 1.4.2 HiEEHSE
1.2 mEEHRIE KA MTT (M AR sk (fEABfE: 48h)

fi | Bruker Smart CCD X- St£R 7 51 (Mo K«
2%, A=0.071073nm, 1 B A EF) WE B RRTEE
#(t=20+1C), fFH ¢ 1 o FHEH K, 67 2.29°
F) 28.35°, SIWERTH A 13816 4>, H 1 5483 4~
IHSERTE A (R =0.0520) o XTA7ETEIE#EAT T £
R IE . Sadabs IRUEZIE . Lp KRIE. EGEHHEE
J& T Patterson ¥ Fl Fourier G W RKEtr. ESE
FHITEEFEEE, |EFH Fourier 3 tH 5L A
BEMEBEHLERER/N_FEBETF 5483 1
MSIATH R, HAP AT WE A 4846 1 (1> 20) R
46 MBS, BEMBEET R =0.0627, wR.
=0.1684, w=1/[0*(F.?) + (0.0946 P) > + 1. 3301
PLLE S P=(F2+2F2) /3, G RIGERA
SHELXS-97!5,

CCDC: 203964,
1.3 FT-IR XiEdNE

7E Nicolet NEXUS FTIR-470 & 41 #h 5% I,
F A KBr [E A #, F 4000 ~400cm ™" 7 B A 0 € B
L GEER Y A RAS vy
1.4 $k5MHUE | HLBhE 5 1% E

1.4.1 PLEABEHENE

RAMIAREEHR RS, SRR HABER
RIvEXT R, FRAIE BRI SR EHBERE (S
Aureus, G+ (EXKHYE)), BR/\ZERE (M
Lutens, G + )}, KB¥FE (E Coli, G- (XK
B)), SBRITFE (P. Aeruginosa, G - ) M E INFELS
WK FHAREMARBRES, BEBLPMA
B, ¥ Lmin, 37°CIEFE 24h. RIRMETHE A
K, B AL ABRE R TR MR IR AR &RKE
Yy vk IS 2 25 ) 19 B AR D )k B (MIC) .

WiE T Bk RECA 9% HL-60( A &+ B 46 & 1
97 ) 40 fS B 0 i1 4E A R A SRB (B4 BES J18A B) BB
Rtk (YERETE: 72h) WE TEERERS Y
BEL-7402 ( A FF40 MUt 3% ) A si/EA, A=
B AR VR R B, RS B S L SR U,

2 HRER

Sn ik 5 A

mkgGWmir R, B4 ERKXN:
CasH24CICuFNsO,, B 4 660. 51, /B =& B R, 28
BEPL, a=0.80372(6) nm, b=0.94712(7) nm, ¢ =
1.67826(13) nm, «=88.5650(10)°, B=80.9920
(10)°, v =70.2780(10)°, V=1.18722(6) nm?, Z =
2, D=1.848g + em™>, F(000) =676, um=1.107

mm '

X H Farrugia 5 U7 & & BL-5 % ORTEP B
WHE 3, SEEFRELE4 FTEBKMNRMATT
# 1, BCA YR X4 M oC iR AL B & 97 { Cua(cfe) 2
(phen):(pip) ] (NOs)2(CO)», Cu?**BEAIEH 5, 2 TR
JEF ¥ B phen, 2 MEJETXE Hefc LR BER M
B2, BPERBRIR Y B IT Bl fL, Cu-O(1)-C(1)-0(2) 8y
Heh /R 166. 4°, FIMAXFHEEAL. Hefe B 3 L3R
R4 MRESHEFRMER —-NANTHRYBE
ZH, REERBARYESKG, EHNETSYS
B, B Cu(MMERANERME T, fBTFERT
— A WA Y 5 I B AL LA AR, Cu-O(1) #
Cu-0(3) HY 4514 0. 1903(3) nm 1 0. 1923(3)
nm, 55 —Be& ¥ [ Culcfe)2(bpy):(pip) ] - 6H.0 B
Cu-0 8K AR, H Cu-0(1) # Cu-0(3) BB K 75
3 0.1922(6) nm 1 0. 1924(7) nm'®', 5ES5¥ {[Cu

2.1

*1 XERAfNERK
Table 1 Selected Bond Lengths(nm) and Angles(°) for the Complex

Cu-0(1) 0. 1903(3) Cu-0(3) 0. 1923(3) Cu-N(3) 0. 2006(3)

Cu-N(2) 0.2013(3) Cu-N(5) 0. 2280(5)
0(1)-Cu-0(3) 94, 14(11) 0(1)-Cu-N(3) 92.52(12) 0(3)-Cu-N(3) 169. 11(12)
0(1)-Cu-N(2) 168.77(12) 0(3)-Cu-N(2) 90. 26(12) N(3)-Cu-N(2) 81.69(12)
0(1)-Cu-N(5) 101.24(18) 0(3)-Cu-N(5) 91. 16(18) N(3)-Cu-N(5) 95.98(18)
N(2)-Cu-N(5) 88.97(18) N(1)-C(11)-C(13) 117.9(4) N(1)-C(11)-C(12) 117.4(4)
C(13)-C(11)-C(12) 60.3(3) C(11)-C(12)-C(13) 59.6(3) C(11)-C(13)-C(12) 60. 1(3)
F-C(7)-C(6) 117.9(3) F-C(7)-C(8) 120.2(4) C(5)-C(6)-CQ1 121.1(3)
c(7)-C(6)-Cl 118. 9(3)
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B3 MEY ORTEP B
Fig. 3 ORTEP plot of the complex

B4 AREERE
Fig. 4 Packing drawing of the complex
# Cu-O BACH1% &L
WA, K454 0.1918(3) nm(acid) 1 0. 1947

(L) (bpy) ] (C:HsOH) (5H,0) } .

(3) nm(keto) "8, EEG ¥ PE A B FEAEE 5 HE
REM, M4 T8 phen Fl cfc Z B W EEH A
0.34 ~0.36om, WP HEFRBN LY 77 HE
YEFIREE RS 5 DNA A 582 x4 HE BRI AT
2.2 MEWLIKIH

7E 25 Y B #& Hepf B FT-IR # B9 A 45 i W% it
W 1707. 6cm ™' 1 1627cm ™', RIHIHE THWE &
W FRREIRSHE, T/EETHET Hepf 83 4
7 PRSI R WE ., SECARRNOINEIEAEL,
BB veoo £ 1707. 6cm ' R WLIETH K, RURE
FHBEERTS5 2B FENAL ME 1627cm ' £

*£3

B 2 E TR, BEAY IR PFE 1633.6
cm™' HBUBTH R, RIERESEH, FE254
BB TRIECAL, H ARSI Ry Mg sh, B
1600cm ' &b, 5L AHRZ, 1633. 6cm ™' 1 1476. 8cm ™'
AN A AR ER v M v, Av =156cm ™', 7T Hepf
7T UREEER S NJRT EN-HB ovn 7E 2778 ~
2467cm " IR WEIEH IR, ERAYW IR IETR
BEXREE B vnn MR UWIHE

8 B ) phen - H.O0 B 3 ¥r 3 % 7 F 1560cm !
&, C-H 4+ th = 3% 7E 855cm ' 1 740cm ' &b,
RSP phen KR BNEN T 1522em ', C-H T
5125 gh PR B FE 848cm ' Fl 723cm ' &b, FHH phen
2500, AEEY RIEFTMERHEH NO: KR
fEYR 3% (1385cm '), {ERWEEF NO, -2 5B
B REE,
2.3 {&ShEWEE

HY KRS RS IETEESRII T
2, X8 (HL-60) 408 | T (BEL-7402) 4K
MEERSRZ WL 3,

%2 HYREKRESYWHEINEFEE

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

microorganism

E. Coli
<20
<20

ind

P

M. Luwens
<20
< 20

P. Aeruginosa
<20
> 20

S. Aureus
< 20
<20

Hepf

the complex

HIEEELTRERATUEL: HYREMER
EYNEHROMERE. KETEMBEEAAERR
BB RIS T LA R, i X 4R AT B A T
Y EERETHEAY. SXRPRENERE T
WMWY S FEERNEEMNESSHE 8. 53X
M, AP RESHES YN EEEEER 2,

iz BT by A B v M R AL O R I I M 55 ROESE
FRHE, PWE N 10 °mol * L' B, XTAHEAMRA
KIMHRIET 85%, MR KL TET 85% &
FEWEE N 10 -°mol - L' BTMHIEE T 50%, WA

WEH T B AR A KRR R

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")

compound 10-* 10-* 10- 10-7 10-* 10-° 10-° 10-7
Hepf 31.0 4.6 0 0 3.4 0 0 0
the complex — 75.2 2.7 8.7 95.9 100 100 711
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B, MWEN10°mol - L' BB EAREKT
8%, REWEN 107mol - L' BRI MK BT F
50%, BMMHABH, HEIVHBEEHIBRERT
i Z5YIECiR Hepf X4 B35k B i 40 M 38 5 i Hi4E A,
ZBEL & P XT F BEL-7402 A JF 5% 40 8 #1 HL-60 A 5
1% 4 Y A AR R B M H FE RS, XK E N 10 *mol
- L°' B, X+ BEL-7402 BRI AT 3K 92. 7%, X
HL-60 &M 3 A H] 100%; T L4H K E X 10 "mol
- L-'Bf, X HL-60 BYHMHI R E D 71. 1%, T
%f BEL-7402 RYFIHIZR K 8. 7%, BPEZ-S ¥ % HL-60
B4 #0417 FB b Xt BEL-7402 B9/E FI 3R

5L 2, 2-bipy 4 N-N BELAMEKE S © H
b, ZA=3CH LA 1, 10-phen 2 N-N BRI E & P
e LRGSR, BIEMWE N 10 °mol - L' BF, X¢
BEL-7402 B3 X7 81.4% ( <85%, $8%), Y
WM EWE N 10 "mol + L' Bf, Xt HL-60 A5 Hi 24
63. 6%, 3 Lt J& & A8 RL 3k B B9 30 R

SCHR 2 20 A 3, B4k phen 5 bipy 43517 AL EC
495 DNA fEf, phen FR & YIRRWH & 4, LRI LA
EB K ERM « B FEREFHFEEBEA
DNA SUBELE WP HBEXT Z B, HBRREYS
DNA Z BB E S, T bipy Be & ¥ N E WL S ERH.
XER O MAXHHREHRE T HRHRER,
m-w A EVEFA G IER 5 DNA AP i X HE FR 3 i AR
i, F W phen 5 bipy BLiA BB & ¥ 55 DNA 1
AARRREWES, YA REASSEA, BN
HYIEHRE R EER, phen HEREMNESY S
DNA Z (B8]89 #x =X FE AT BER o

HIET R, @346 RUAYSTFARENRS
YVRERFHBHYHE B, XTI ki
HYNAMSBRRS UIEHAREERE M
TREX. B, RIMMEAFBRZLESYNEN
BB SE .

Kl o E R B2 Y BT B BT A R L e AR IR A
& Yy T PUBE A R E MWL, SR B0 .
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Synthesis, Crystal Structure, Antibacterial and Antitumor Activities of a New
Binuclear Copper (Il Complex with 1, 10-phen and Fluoroquinolone

WANG Guo-Ping™' FU Xu-Chun®> ZHU Long-Guan'
(' Department of Chemistry, Zhejiang University, Hangzhou 310027)
(? Department of Pharmacy, City College, Zhejiang University, Hangzhou 310015)

A new binuclear copper (I) complex with 1, 10-phen and fluoroquinolone ligands, [Cu:(cfc)z(phen):(pip)]
(NO3)2(CO)2, was synthesized and its crystal structure was solved. The formula of the complex is C2sH24CICuFN;Q5,
and the crystallography data are as follows, triclinic, space group P1, @ =0.80372(6)nm, b =0.94712 (7)nm,
c=1.67826(13) nm, a =88.5650(10)°, B=80.9920(10)°, y=70.2780(10}°, V=1.18722(6)nm’, Z =2,
D=1.848g +« cm™, F(000) =676. R, =0.0627 and wR.=0.1684 (I> 2¢(1)) . The copper atom is five-
coordinate with square-based pyramidal geometry and involves two nitrogen atoms from phen, two oxygen atoms from
cfc and one nitrogen atom from pip anion. The stacking effect between cfc and phen ligands from two neighboring
molecules was observed. FT-IR spectrum of the complex was also discussed. Both ligand and complex were assayed
against gram-positive and gram-negative bacteria by doubling dilutions method; the complex shows the same mini-
mal inhibitory concentration (MIC) as the corresponding ligand against S. Aureus, E. Coli and M. Lutens bac-
teria. 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 meth-
ods, respectively. The results indicated that the complex has strong inhibitory effect on HL-60 and BEL-7402 cell

line. CCDC: 203964.

Keywords: copper complex fluoroquinolone ciprofloxacin synthesis crystal structure
antibacterial and antitumor activity
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