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Synthesis, Structures and Characterization of Two Mononuclear Ru(l)-edta Complexes

KUANG Wei-Wei YANG Pei-Pei”
(College of Chemistry and Materials Science, Huaibei Normal University, Huaibei, Anhui 235000, China)

Abstract: Two ruthenium(l) complexes containing ethylenediaminetetraacetate (edta), [Ru(Hedta)(4-ptz)]-4H,0 (1)
and [Ru(Hedta)(2,5-Pyde)]+3H,0 (2), have been synthesized by the K[Ru(Hedta)Cl]-1.5H,0 reacting with 5-(4-
Pyridyl)tetrazole (4-ptz) or 2,5-Pyridinedicarboxylic acid (2,5-Pydc) in water solution. Complex 1 crystallizes in
monoclinic system, space group C2/c with @=2.348 06(15) nm, 5=1.301 23(8) nm, ¢=1.493 08(9) nm, B=
101.075 0(10)°. Complex 2 crystallizes in monoclinic system, space group 12/a with a=3.249 4(7) nm, 5=0.966 23(19)
nm, ¢=1.434 1(3) nm, $=93.88(3)°. The products were characterized by IR and UV-Vis. Their DNA-binding
activities were investigated using electronic absorption spectroscopic methods and fluorescence quenching; the

experimental results show that these two ruthenium complexes may bind to CT-DNA through intercalation modes.

CCDC: 604187, 1; 603213, 2.
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1.3.1 [Ru(Hedta)(4-Ptz)]- 4H,0(1) " A A%,

¥ K[Ru(Hedta)Cl]-1.5H,0(0.098 2 g,0.2 mmol)
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£ 5 min, RN OER, FHIEBOLIE, IR E—
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Table 1 Data collection and processing parameters for complexes 1~2

Complex 1 2

Empirical formula Ci6H2N,0;,50Ru CsH24N;05sRu
Formula weight 599.49 611.46
Temperature / K 293(2) 294(2)
Wavelength / nm 0.071 073 0.071 073
Crystal system Monoclinic Monoclinic
Space group C2/c R/a

Unit cell dimensions

a/ nm 2.348 06(15) 3.249 4(7)

b / nm 1.301 23(8) 0.966 23(19)
¢/ nm 1.493 08(9) 1.434 1(3)
B 101.075 0(10) 93.88(3)
Volume / nm’ 4.476 9(5) 4.492 4(16)
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Continued Table 1

7 8

D,/ (Mg-m™) 1.779
Absorption coefficient / mm™ 0.777

F(000) 2 440

Crystal size / mm 0.22x0.20x0.14
0 range for data collection / (°) 1.77 to 25.02
Reflections collected 11 931

Unique Reflections 3 937[R;,=0.021 7]
3 937/12/326
Goodness-of-fit on F* 1.029

Final R indices [I>20(])]

Data/restraints/parameters

R=0.023 0, wR,=0.058 3

8

1.808

0.783

2 488
0.20%0.18x0.16
1.26 to 25.02

11 146

3 971[R,,=0.026 6]
3.971/9/328

1.041

R=0.0317, wR,=0.076 3
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Table 2 Selected bond lengths (nm) and angles (°) for complexes 1~2

Ru(1)-0(2) 0.198 79(18) Ru(1)-N(6) 0.205 6(2) Ru(1)-0(4) 0.202 53(17)

Ru(1)-N(1) 0.207 0(2) Ru(1)-0(5) 0.202 64(18) Ru(1)-N(7) 0212 1(2)
0(2)-Ru(1)-0(4) 93.41(8) 0(4)-Ru(1)-N(1) 93.85(8) 0(2)-Ru(1)-0(5) 176.02(7)
0(5)-Ru(1)-N(1) 91.67(8) 0(4)-Ru(1)-0(5) 88.53(7) N(6)-Ru(1)-N(1) 175.05(8)
0(2)-Ru(1)-N(6) 84.94(8) 0(2)-Ru(1)-N(7) 96.30(8) 0(4)-Ru(1)-N(6) 82.77(8)
0(4)-Ru(1)-N(7) 164.34(8) 0(5)-Ru(1)-N(6) 91.86(8) 0(5)-Ru(1)-N(7) 31.08(8)

Ru(1)-0(11) 0.198 7(3) Ru(1)-N(1) 0.210 9(3) Ru(1)-0(1) 0.200 6(3)

Ru(1)-N(3) 0211 0(3) Ru(1)-0(5) 0.202 3(3) Ru(1)-N(2) 0.213 8(3)
0(11)-Ru(1)-0(1) 89.73(13) 0(5)-Ru(1)-N(3) 94.11(12) 0(1)-Ru(1)-0(5) 174.97(12)
N(1)-Ru(1)-N(3) 169.49(13) 0(11)-Ru(1)-N(1) 92.72(12) 0(11)-Ru(1)-N(2) 93.29(12)
0(1)-Ru(1)-N(1) 79.52(12) 0(1)-Ru(1)-N(2) 173.27(12) 0(5)-Ru(1)-N(1) 89.47(12)
0(5)-Ru(1)-N(2) 81.75(12)
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Hydrogen atoms and water moleculars omitted for clarity

M1 ey 1o T8
Fig.1 Crystal structure of complex 1 with thermal ellipsoids at 30% probability

Hydrogen atoms and water moleculars omitted for clarity

2 WA 20D TEH
Fig.2  Crystal structure of complex 2 with thermal ellipsoids at 30% probability
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Fig.3 UV-Vis spectrum of the complex 1 in DMSO
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Fig.4 UV-Vis spectrum of the complex 2 in DMSO
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Fig.5 UV-Vis spectrum of the complex 1
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Fig.6 UV-Vis spectrum of the complex 2
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Insert: the plot of I/l vs. ¢ (I, is the emission intensity EB-DNA in
the absence of complex 1, I is emission intensity of EB-DNA in the
presence of complex 1, ¢ is the concentration of complex 1)
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Fig.7  Fluorescence quenching of complex 1 to EB-DNA

system at room temperature

120 T T T T T

100 +

80 -

510 15
60 - o/ (umol-L")

Intensity / a.u.

40t

20 -

0 I 1 1 L I
550 600 650 700 750
Wavelength / nm
Insert: the plot of I/l vs ¢ (I, is the emission intensity EB-DNA in
the absence of complex 2, I is emission intensity of EB-DNA in the

presence of complex 2, ¢ is the concentration of complex 2)
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Fig.8 Fluorescence quenching of complex 2 to EB-DNA

system at room temperature
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