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Synthesis, DNA-Binding and Cleavage Studies by Cobalt Complex of Pyrrole-Multiamine
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Abstract: A new cobalt complex[CoL.(CH;CH,OH)CI]CI(L=N', N*-bis(1-methyl-4-nitropyrrole-2-carbonyl) triethyle-

netetramine) was synthesized. Its structure was characterized by MS, 'H NMR, IR, molar conductance and

elementary analysis. CT DNA-binding of cobalt complex was investigated using UV spectra, fluorescent spectra and

viscosity. The results indicate that the cobalt complex may interact with CT DNA by partial intercalation and

electroscope binding. The cleavage reaction on plasmid DNA was monitored by agarose gel electrophoresis. The

cobalt complex can absolutely translate pBR322 DNA into the nicked DNA when the reaction temperature is 50 “C.
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Fig.1  Structure of ligand and cobalt complex

1.2.1  FECAREY A BRI RAE

2225 SCRRUO T VA A T AR N, NS (1-FH -
A-fil§ FE ML 2-BE3) = 2 FEVU MG, K FCAR CsHoN5Og
M TCER ST 45 R AN (%, TH5AH) . C 47.96(48.00), N
28.92(24.88), H 5.82(5.78), FAB-MS: 473.0(M+Na)*,
'"H NMR(DMSO), 8/ppm: 8.42(t, 2H,H7), 8.20(d, 2H,
H3), 7.40 (d, 2H, H1), 3.85(s, 6H, H4), 3.28(t, 4H,
HS), 2.65(t, 4H, H9), 2.58(s, 4H, H11), 2.01(m, 2H,
H10), m.p. 174~176 C, 5 3CHRUBEA W) &, IR(KBr,
em™): »(N-H) 3276.46, v(N-H) 3137.79 ,»(C-H) 2931.3,
v(C-H) 2839.40, v(C=0) 1655.48, v(N-H) 1558.00, »(C=
C) 1532.03, »(C=C) 1500.64, »(N-CH,,C-N) 1422.45, v
(C-NO,, C-N) 1310.92, »(CO-NH, C-N) 1211.63, »(CH,-
NH, C-N) 1144.35, »(CH,-NH, C-N) 1107.02, »(C-NO,,
C-N) 852.22, v (N-H) 813.63, v (N-H) 751.12, v (NO,)
707.20,v(NO,) 597.54,
122 HEECE P RYA BRI RAE

¥ ERBCAK(0.200 6 g,0.446 mmol)¥# T 10 mL
DMF &, 4% CoCl,y-6H,0(0.106 g,0.446 mmol) ¥
T 5 ml SEEEE D AR TSR AR T
o EIRBEFE 20 h, WUEZR IR BR JSUA ) ak i
VY UE R T UKAR e A4S B 20 €A A 1 UE K
Ve, T AR AL E Y Coll, H(CypHaNgO,ClLCo)

JTCRSIEERWT (%, TH57H).C 38.22(38.47),N
17.78(17.95), H 4.92(4.84), FAB-MS: 625.3(M+H)*, IR
(KBr, em™): »(0-H)3331.62, »(N-H)3128.87, v(C-H)
2933.66, v (C =0)1646.68, v (N-H) 1552.75, v (C =C)
1528.25, v(C=C) 1499.69, v(N-CH,,C-N)1420.28, v(C-
NO,, C-N) 1311.28, v (CO-NH, C-N)1211.92, v (CH»-
NH, C-N)1139.51, » (CH,-NH, C-N)1109.71, »(C-NO,,
C-N)845.43, »(N-H)809.5, »(N-H)749.10, »(NO,)708.30,
»(NO,)591.49 , FLAk 58L& W L0 A0 61 A W 11
AF . FARTALT 3 276.46 F1 3 137.79 em™ ZbA 2
AR LR A IR sh i | B &Y Z
Ja, B F 327646 cm™ Ab Y 2 LW K HE
3331.62 em™ AL T — AR ELE | [RIEE D) —
S IER 2 312887 em™, XRWUEHE T
58 L AR TR B R )RR SRR AR T LA
BE AR s AT 1655.48 em™ Zb 1 C=0 B 45 4k 3 1§
FERL A T RS 2 1 646.68 em™ Ab, UL 4
JRETY5 C=0 LR ETEAIE L Co-0 8, Al
1 mmol - L™ FY&S LA WK T, B /R 5%
118 S+ cm? mol™ ; #H AV £ 1) CoCl, 7K V5 W1 BE /K Ha
SR HK 241 S-emPomol™, HELENEC & ¥ 5 A AL BY EE
IR HL SR A AT A W A S P A T BH B A B
R 1:1,
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5 CT DNA ¥ B /9 LU AE) PR BT, Horp o AR B Col
o, Co* I W ZEE | mo 0% CT DNA 70 77 76 1 1) 26
B, DR A AR T 285 BE T B =X m=(e—to) /1o, FoH 1,
RGP 2 BN TR ] oA DNA U TR (2R
W E AN CoL-DNA 5{ Co®-DNA & )i & &
A8 P R B TR]
14 FEYS5S pBR322 DNA WIEKEI 7%

F UF A5 mmol <L~ Tris-HCl(pH = 7.50,
5 mmol - L™ NaCl) & i Wi Al — e AR BRI i E 5
(T W), A 0.5 wL ) pBR322 DNA
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Fig.2  Absorption spectra of cobalt complex
(CoL, 4.5 wmol-L™) in solution in the
absence (1) and presence (2~6) of CT DNA
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Fig.3  Fluorescence emission spectra of EB-DNA
complex (40 pmol-L™) in the absence (1)
and presence of increasing concentrations of
CoL(2~7,1.2.4.9.13 18 pwmol-L",

respectively)

b
200

c
150

100

Intensity / a.u.

50 A

0_

T T T T T T
540 560 580 600 620 640 660 680
Wavelength / nm

4 Co*MMPL &S EB-DNA K& WA R 5t %
R R £ % L 18]

Fig.4 Emission spectra of ethidium(40 pmol- L") in the
absence (a) and in the presence of (b) DNA
(40 pmol-L™); (¢c) DNA+Co*(13 pmol - L7);
(d) DNA + CoL(13 pmol-L™)
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Fig.5 Fluorescence Scatchard plots for binding of EB to
CT DNA(7.657 pmol-L™) in the absence (a)
and the presence(b and c) of increasing

concentration of ColL
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&1 CoL X EB-DNA & % Scatchard 77 #2 £ % I
Table 1 Influence of CoL on the EB-DNA system
Coa/Crxa Scatchard equation Correlation coefficient k / (L-mol™) n
0.000 1/e=1.524x106-8.044x10" 0.989 8.044x10° 0.190
0.025 1/e=1.315%106-7.044x10 0.990 7.044x10° 0.186
0.125 rle=1.045x106-5.86x10°r 0.994 5.86x10° 0.178
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Fig.6  Effect of increasing concentration of cobalt

complex or Co* on the relative viscosity of
p y

DNA(0.14 mmol-L™)
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W/ (B AR [ B2 25 R AN S 18 DNA 1 %6
FEAEREARAS T 2 | I I FE S BC 591 5 DNA 19 AH
HAEM T BTG Wk R AEH,
22 $HEEEY S pBR322 DNA K1EHR
B & WITE 37 CHHIIE] DNA RURAE ) & 2
NI JE 2 50 °C, Hr vk B An &l 7, BE & I G )k
HAS BT 14 K | B 5E DNA # U) 1 ke 20 7= 9, 4 i
BYHE IR E] 0.5 mmol - L™ B AT LK #E 12U5E DNA
SERYEICHBRZ Y, YEA YR E ST
0.6 mmol - L™ B &5 LA ¥ FH 5 DNA A4y fi B
fof OB IR HE A1 45 4 NI DNA TCTETERC AL,
T RS RS YR IMA S BT DNA
FYIE, B 8 R FLIE 7 F1 8 R T BRI, B T
1 2 3 4 5 6
oC
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K7 50 CHEYBCE Y5 pBR322 DNA 1R iy i vk
Fig.7 Results of electrophoresis of pBR322 DNA in the
presences of varying concentration of cobalt
complex 1~6:0.,0.06,0.12,0.25 .0.50 ,0.60 mmol -

L™ at 50 °C. CCC: supercoiled; OC: nicked.
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Cleavage conditions: 0.50 mmol -L™" CoL,, 50 °C. Lane 1: DNA
control. Lane 2: CoL. Lane 3: Col.+0.4 mol -L.™' MeOH. Lane 4:
CoL+0.4 mol L™ DMSO. Lane 5: CoL+H,0,. Lane 6: CoL+glyc-
erol. Lane 7: 0.50 mmol - L™ ligand. Lane 8: 0.50 mmol - L™ Co*

K8 &AM S pBR322 DNA 1B m AL #1592 5
FL Uk &

Fig.8 Cleavage of pBR322 DNA by cobalt complex in

the absence or presence of radical scavengers

and in the presence 1 mmol-L™" H,0,
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