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Syntheses , characteristics , bacteriostatic activities and their interaction with
DNA of copper( I ) complexes containing 2-aminomethylbenzimidazole
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Abstract ; [ Objective ] In order to design and find specific recognition and cleavage agent of DNA, two
copper( Il ) complexes,[ Cu( AMB),Cl1]Cl + 4H,0( complex 1) and[ Cu( AMB) (phen)Cl]Cl - 2H,0
(complex 2) (AMB = 2-aminomethylbenzimidazole, phen = 1,10-phenanthroline ) , were synthesized.
[ Method ] The two complexes were characterized by elemental analysis, IR, UV and molar conductivity.
The complex 1 and complex 2 were assayed against gram-positive bacteria ( Staphylococcus aureus and Ba-
cillus subtilis) and gram-negative bacteria ( Escherichia coil and Salmonella typhi) by a double dilution
method, and the interaction with ct-DNA was investigated by electronic absorption spectroscopy, fluores-
cence spectroscopy, viscosity measurements and agarose gel electrophoresis. [ Result and conclusion] The
complex 2 could interact with DNA by non-intercalation, while complex 1 by non-intercalation, and they
cleave pBR322 DNA assisted by vitamin C involving the hydroxyl radical oxidation mechanism. The order
of combination ability with ct-DNA and cleaving pBR322 DNA of the two complexes is complex 2 > com-

plex 1, which is in accordance with the bacteriostatic activity.

%5 H 7 :2013-02-21 . 5c B AR A 18] :2014-01-03

o5 B AR EE - http ; // www. enki. net/kems/detail/44. 1110. S. 20140103. 0831. 030. html

EERN: T #%(1988—), 4, M LA R &, E-mail;lululang7 @ 126. com; i@ 12 4F & A 5 4L (1970—) , &, & 2 3%, Al 4,
E-mail; zhouxiaohual970@ 163. com

BEETH: £d R X F 211 T4 2 F 5 2% A (2009B010100001)

http://xuebao.scau.edu.cn



2 1

OB AE T 2 - AW ST (1D B A W05 B SRAE IRE TR 2 5 DNAERITRIBFE 91

Key words: copper( Il ) complex; 2-aminomethylbenzimidazole; 1,10-phenanthroline; bacteriostatic ac-

tivity; DNA

BB S Y7 T REAR SRR L RE AT 45
4, A5 DNA Jp7- DR C, AT X DNA #E47 4 7k
PO, X —RIVEITFE TAFR S T 08T B DNA 2544 5
B \DNA WA b= % 1 I8 A0 3% T 1) 1) O 5 ik
EEERFA M IZEM . IR, DNA K5
P4 377 Lexitropsin 731~ AR5 A7 BRI | H I AIE R
SUBRSESEIA . 2 — AR R IR 2 25 - e (1) o 5
RTEEY , FAl 27 R AR W3 PR AR i T At o7 ' A
AR, Forp 2 — F I EZRIFIRIE (AMB) 7EZ5 1Y
ARSI BNDR P | I T R R I B S AR T BC AR, E
AT Z ARSI A R A B KA A o -7 A
AR, HRA R mpuar 29 bom NPT 55 i
FECLH AT S AMB LR IO S ) B E A — S
W AR Z B T IR GE R IR R
PR, AMB 15 DNA [0 5 PRI TR AR
PIEHFTE AMB - 3 4 )8 (1) Bl 90 AU B
TRILA S AYIE YRR S AR T ot DNA (Y
o S PR TR 790 60 7 525 B8 5 B A . A SCLL AMB
PR, LISBIERS ok (phen ) Y HBLHAR, S8 T 2 4>
FE5 4 : [ Cu(AMB),Cl] Cl - 4H,0 (FiE 554 1) M
[ Cu(AMB) (phen) CI]Cl - 2H,0( it 54 2) . ilidoc
O IR UV FIEE R o G AR EE T 10 Bl W b 4
TR FAE. H AR BE I T 2 MBS
Py fie/ MBI (MIC) |, IS8 5M6TE (UV-Vis) (298
T AHXT b KL K BB I L vk ik W AP 5T T
Be &5/ A B ik DNA (ct-DNA) FAH B AR

1 H5H®

L1 (5 H

TR A R W) DDS-12A AU G54
5 [ Nicolet 360 FT-IR FULLAMEIEAL (KBr Ho ) 578
Elementar Vario EL Cube JGCZE /3 #7rY; H A& &
UV-2550 428 Hh/ 0] W43 060 8 it H A 1 it RF-
5301PC GGG 5 11 it 22 BB AT BR A W) 2 [R 26
JEEFR 5 KESE AL AT BIR 2 i GRS v K it 5 R R
2% BIO-RAD Laboratories-Segrate /3 i] BIO-RAD EEJi
AU

AMB - 2HC]1 &M k[ 12 ] 4 %, ct-DNA | Tris .
TRALZWE(EB) (Il BEBEC AT pBR322 DNA 4 fk
TR, He A 3R kg 2 A 4t
1.2 BAEWHEN

Bo&9) 1. FREC T mmol AMB - 2HCI 5T 10 mL

ZE48K 31 NaOH 3% pH7 ~8 i A 0.5 mol - L™
CuCl, JF¥ 1.0 mL, )z % 10 min, 3+ pH 4. 8,50 C
Sl TN FE 15 min, ¥ H) F 5, K, 5T
B d EHT AR, SR D Rk L
Bk T4

B 2 A WO S EY 1AL, #2M8n(Cu):
n(AMB): n(phen) =1:1: 1 #RL FES WA S 1 )%
MEHIIAS mL phen LRI N IRAE 2 IR E: 1
JEVJE AT HE € A 2, b0 R, TR
1.3 EE¥RMEEE

I AR BRI E TRCAE Y 1 MRS
2 W/ MR HEE (MIC) . 3238 FR o 2 B =2 [
W (K875 Escherichia coil FIY T JHF R Salmonel-
la typhi') 12 i 2= B TR (45 2 (3] 49 BR AT Staphy-
lococcus aureus FNALE 2EFEFF R Bacillus subtilis) .
1.4 BEEYS5 ct-DNA WHEEIER

B ct-DNA A1 HAEHIBEFEBI7E pH 7.2 1
Tris-HCL/NaCl 25 Wi hdE47. 28 i & 5 mmol - L'
Tris F1 50 mmol + L™" NaCl. B g4 I v vk i B P
A FF TBE Hyk 2% th i (pH 8.3) & 0. 045 mol Tris,
0.45 mol H,BO, #11 mol EDTA. ct-DNA ¥ & 5 IR
SCHRL 13 ] 80 5E -
1.4.1 %398k $0.062 5 mmol - L™l Wvs
W 3 mL il Tris-HCl / NaCl ZZ 7 3 mL 435I A
(= N T U S A o N1 575 71 D NS 2 AL 1
ct-DNA P, B ST /0 F5 S #E 15 min J5, 78 200 ~
400 nm FHHEEC G YIS
1.4.2 %k ki#E Y4555 pmol - L™ ct-DNA FI
4.8 pmol - L™'EB IR AR M ZOGIR R RIR e T,
B INEC S W R, 7E A =525 nm Ml v, =

240 nm - s™'F £ 550 ~ 650 nm {7 R A R T
DR,
1.4.3 £5F  HEc(ct-DNA) =0.2 mmol - L™"F &

UG RECA P BE, 7E.(29.0 0. 1)°C R, I & DNA-
BCA P9 i B Frag i 1] (o) 1 LU REEE
(n):
77:<t_to>/t05 (1)

o vy SO WP IR B A A i B[]

ct-DNA ¥ 0 ELBEBE DL my Fom. KA e (FE A
P1)/c(ct-DNA) WAL AR, LA (p/mo) " AL R A
K, 4t Be &9 5 DNA 19454 7=
1.4.4 B4+ pBR322 DNA 69 4p 8480 41

http://xuebao.scau.edu.cn



92 CE SO AN N F35 %

YV (R BE R ICA P19 30 ~ 70 £%) 5 pBR322 'O, #ilI[2,2,6,6 — DU KL -4 — DRIER (TMP) |
DNA (200 ng) &4, F Tris-HC1 / NaCl ZZ 0P84 %2 NaN,, 100 pmol - L'} 58 38 H Uk (9 28 (LR R T
20 WL, 7637 CHEEAMTEE 1 h J5, A 3 wl A4% ok DNA {447 EHLH.

Loading buffer, 7¢ 8 g - L~ 35 Wi &E ik Al TBE F ik

W, 100V HLE ALK 40 min. F Gold View (4 ~5 2 HRES

pl) EF @R, DIREY W R 7], FE LML 2.1 EaWRAR NG

MEEITAARA. FE FIR IR A A F rh 43 AT T A B 1R G902 ke k2 E e &= 4 i
il - OHAm 7] [ — AL LA ( DMSO) ,4ul] . Bl MBE /R 2R (A, F T3 1.

®1 BEEMHTRAMRST

Tab.1 The elemental analysis of the complex

w(C)/% w(H)/% w(N)/% A,/ L TR
fic &4 fh2Eak —— X — ; — ; 2 . ;&MA
W deEE el EE WEE HEE (Scomt cmolT) _A

1 C,sHyNsO,CuCl, 38.08 38.37 5.42 5.23 16.42 16.78 125. 6 ( i) 1:1

2 CuH, N,CLCuO, 48.57 48.25 4.17 4.25 14.50 14.07 131. 6 ( B ) 1:1
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R2 BEWSEER IR F1 UV-Vis RYIEITE
Tab.2 The attribution of the IR & UV-Vis absorption peaks of the complex and the ligand

IR UV-Vis
waY) o 4 o A/nm
Vo _ u,Vy_ w/Cm Veog,Veoy/cm Y ¢on/cm N N
T d—d’
AMB - 2HCI 3480,3313 1625 885,772 229 260 280
phen + H,0 3365 1656 ,1506 864, 775, 662 220 262
[ 7/ 3404, 199 1626,1592 842, 749 235 270 277 698
e &4 2 3404 1622 ,1583 852, 746, 728 224 271 713
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Tab.3 The bacteriostatic activity of the complex for the as-
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Fig.2 UV spectra of the complex upon addition of DNA
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Fig.3 Effects of the complex on the fluorescence spectra of EB-DNA system
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Fig. 4 Effects of increasing amounts of complexes on the relative

viscosity of DNA
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Fig.6 Cleavage of pBR322 DNA by the complex 1 and 2 in the

presence of active oxygen scavenging agent
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