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Abstract: Interactions of benzimidazole derived mononuclear complexes, [M(EDTB)]*(M=Co** (1) and Ni** (2),
EDTB=N, N, N', N'-tetrakis(2'-benzimidazolyl methyl)-1,2-ethanediamine), with calf thymus DNA (CT-DNA) and
bovine serum albumin (BSA) were been investigated by UV-Vis absorption, fluorescence and circular dichroism
(CD). The experimental results suggested that under physiological conditions the two complexes could strongly
bind to CT-DNA by the intercalation mode and induce remarkable conformational variations of DNA. And DNA
binding ability of 1 is slightly higher than that of 2, whose binding constants (K) are 3.23x10* L.-mol™ and 2.40x
10* L -mol ™, respectively. In view of the results of the reactivity towards BSA, complexes 1 and 2 could also
strongly interact with BSA with binding constants of 10*~10° L +mol ™ and induce micro environmental and

conformational variation of BSA. The associations between the two complexes and BSA quench the intrinsic
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fluorescence of BSA through a static quenching mechanism. In vitro cytotoxic activities of complexes 1 and 2

against the murine leukemia cell line P388 and the human non-small-cell lung cancer cell line A-549 were

studied by MTT assay method. The results indicated that complexes 1 and 2 were not sensitive to the P388 tumor

cell line and showed comparable cytotoxicity to cisplatin against the A-549 cell line at high concentrations (107~

107 mol - L.
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1.2 B &% [Co(EDTB)]* (1) [Ni(EDTB)* (2)K)

A AR

FRICEDTB(0.58 g, 1 mmol), A 10 mL BT
KBS 78 60 CHE T 10 H A in Co(C10y),-
6H,0(0.37 g, 1 mmol) Y & BE W, H = £ M i 15 J
N pH ARG 46 S 0 4 h, R ETL 8 15 3
PR, 2% 60.0%, ESI-MS  (m/z): Caled.
319.81, Found: 319.53 for [EDTB+Co]**; Calcd.
638.63, Found: 638.53 for [EDTB-H +Co|*; Calcd.
738.16, Found: 738.53 for [EDTB+Co+Cl0,]*. Element
analysis (%) Calcd. for C3HN,CoClLOg: C, 48.68; H,
3.82; N, 16.71. Found: C, 48.73; H, 3.88; N, 16.72.

FRECEDTB(0.58 g, 1 mmol), T AF] 10 mL 1 Jt
KOEES | 78 60 CHEFE T m H A iE Al Ni(ClOy), -
6H,0(0.26 g, 1 mmol) Yy & BEIA W, H = £ M i 19 e
N pH Z AW | 4652 R 4 b, R ETL 8 15 3
PR 773 66.0%, ESI-MS  (m/z): Caled.
319.69,Found: 319.20 for [EDTB+Ni]**; Calcd. 638.38,
Found: 637.60 for [EDTB-H +Ni]*; Caled. 724.45,
Found: 725.53 for [EDTB-2H+Ni+CH;CH,0H+H,0+
Nal*. Element analysis (%) Caled. for C3;H3,NoNiCLOs:
C, 48.68; H, 3.82; N, 16.71. Found: C, 48.63; H, 3.98;
N, 16.82.
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DNA W7 FE Tris-HCI M ZZ W% W (5 mmol - L™
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W e SRR LU (Y 28 AR IBOE 1E AE SE I T R
TAHBR CT-DNA 75 B (W2 I /5% ) | #H BE (9 DNA
WAE NS IR,

1] CT-DNA-EB /A & Hifimic &9 1 8¢ 2, 78 %

T D 5 g YR AR Al (K10 pl) e B 2606 15
BRIV R 526 nm, K HHEAIE ] 540~750 nm),
R EE CT-DNA MW EELE 1.5x10% mol - L,
WA 1 82 WIS 4% — 58 1 LA (.ol € ona=
0.0125,0.025,0.075,0.125,0.175 I 0.225) Jin A |
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A, I AR R R 4 B A R W,
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WE N 3.0 pmol - L™, FLAW MR AUWE N 1.5~
15 pmol -L™', R 27U FE7E 289,299,309 K il &
20 min J5 & H A S UL 280 nm; &
S AL 280~500 nm ; W & Fil Kk 510 4% T B 1Y
WHEHN 2.5 nm, X TREIOE, WG EN
250~310 nm , B R SR B A4 D R 52 Bl Ad=15
nm Al AA=60 nm, 7E %= F 13 BSA R X HE 5
BWIRA RSN WG HHEFE A 200~
400 nm, 7£ 50 mmol-L™" Tris-HCI/50 mmol L' NaCl
GEeh s Wh, 3 B E BSA J BSA SECA MR A
W I e 63 Hoh BSA MV BE A 0.3 umol <L,
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Fig.2  ESI-MS spectra of [Co(EDTB)*(a) and [Ni(EDTB)*( b) in methanol
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Fig.3  Absorption spectra of complexes 1 and 2 (¢.ppe=25 pmol-L") in the absence and presence of increasing amount of CT-DNA

(2.5,5.0,7.5,10.0,12.5,15.0 and 17.5 pmol-L™") at room temperature in Tris-HCI/NaCl buffer solution(pH=7.4)
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i, X1, 40T 238 F1 272 nm B4 IH JE N
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WA A o BRAE LR RN | 7= AR RO,
XFF 2, AR AN SO b WSR3 [ AR 11 48 A I
WU N AT B RGBT LIZRABL T 1, SRR L
Y12 hiE5 DNA &4 A 5 AEH BAE 7 R 2 46
AER, TR EIA Y-S DNA 45555
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DNA 256 X% DNA 2 myszm . B 5 BoRiy2 CT-
DNA H & Am Hom AR 4% 1 8¢ 2 /9 CD 6%
B, Bl 245 nm 2R U JE Y B-DNA B4 15
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Fig.4 Fluorescence emission spectra (A,=526 nm) of CT-DNA-EB system (cpy=cep=1.1x10"* mol- L) in the absence (dashed line)

and presence (solid line) of complexes 1 and 2 (1.0 mmol- L™, 10 pL per scan)
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Fig.6  Fluorescence spectra of BSA (3.0 pmol-L", A,=280 nm, A,,=345 nm) in the absence (dashed line) and presence (solid line) of
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VRIS B WA I B T T REAIR A 5L 1 B
FEECE Y 1 F1 2 XF BSA B92C P RKALEE T T
i) Stern-Volmer 75 F2 X AN [ 2 N ECA 90 1 F1 2 %t
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F(J

; @

K Fy FF 43 502 3R R AR I AU ACBE A P B4R &R
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Fig.7 Stern-Volmer plots for the quenching of BSA (3.0 wmol-L™) by complex 1 or 2 ranging from 0 to 10 wmol - L™ at
different temperatures (294 K, 299 K, and 309 K) and pH=7.4
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Table 1 Stern-Volmer quenching constants (Kj), quenching rate constants (k,), binding constants (K,) and number of

binding sites (n) for the interaction of complex 1 or 2 with BSA

Complex T/K K, / (L-mol™) k! (Lomol™+s™) Ky / (L-mol™) n
1 294 3.8(x0.02)x10* 3.8(x0.02)x10" 3.40(x0.02)x10* 0.93
299 3.1(x0.02)x10* 3.1(x0.02)x10" 1.62(x0.03)x10° 1.12
304 2.5(x0.02)x10* 2.5(x0.02)x10" 5.88(+0.02)x10° 1.02
2 294 3.9(x0.02)x10* 3.9(x0.02)x10" 1.10(x0.02)x10* 0.99
299 3.2(x0.02)x10* 3.2(x0.02)x10" 2.15(x0.02)x10° 0.95
304 2.7(x0.02)x10* 2.7(x0.02)x10" 3.99(x0.01)x10° 1.03
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Fig.8 Synchronous spectra of BSA (3.0 mol-L™) in the presence of increasing amounts of complex 1

(0, 1.5, 3.0, 4.5, 6.0, 7.5, 9.0, 12.0, 15.0 mol-L™) at AA=15 nm and AA=60 nm
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Fig.9 Far-UV CD spectra of BSA (0.3 pmol-L™) in the
absence (dashed line) and presence (solid line) of

complex 1 (1.5 and 3.0 wmol - L)
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Fig.10 In vitro cytotoxic activities of complexes 1 and 2
against the murine leukemia cell line P388 and
the human non-small-cell lung cancer cell line

A-549 with cisplatin as a positive control
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