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Fig. 1 The synthesis route for the novel bis-naphthalimide derivatives
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Fig.2 The UV absorption spectra of the DNA to DN2-DN6 (pH = 7. 2)
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Fig. 3 The fluorescence spectra of DN2-DN6 in the presence of DNA
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Tab. 1 Binding constants K and binding sites n of the interaction between DN2-DN6 and DNA
& S&tr R K/(10° L+ mol™ 1) n
DN3-DNA y=—0.927+0.570x 0.996 3 1.18 0.570
DN4-DNA y=—0.865-+0.560x 0.990 7 1. 36 0.560
DN5-DNA y=—0.778+0.713x 0.990 4 1.67 0.713
DN6-DNA y=—0.635+0.756x 0.993 3 2.32 0.756
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Fig. 6 The effect of DN2-DN6 on the fluorescence of AO-DNA system
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Research on interaction of novel bis-naphthalimide derivatives with DNA

JIN Li-ji", WANG Li-ping, ZOU Wei, XIAO Yi

( Faculty of Chemical, Environmental and Biological Science and Technology, Dalian University of Technology,

Dalian 116024, China )

Abstract: The interaction of the five novel bis-naphthalimide derivatives (DN2-DN6) linked by
methyl-isothiourea cation with DNA is investigated by UV absorption spectra, fluorescence spectra
and circular dichroism (CD) spectra. The experimental results from UV absorption spectra show that
when DNA is added, the hypochromic effect and faint red shift are observed in the absorption peak of
DN2-DN6, and the longer the linker is, the more obvious the hypochromic effect is. The fluorescence
of the compounds can be strongly quenched by DNA. The binding constants between DN3-DN6 and
DNA increase with the alkyl chain’s extension, they are 1. 18 X10°, 1.36X10°, 1. 67X 10°, 2. 32X
10° L/mol, respectively. The compounds can free the acridine orange which intercalates into DNA
base pairs, and the force becomes stronger with the linker's extension. The CD spectrum results show
that the double helix structure of DNA comes forth base stacking and unwinding locally, and the
degree of base stacking is positively correlated with the length of alkyl chain. All experimental results
show that DN2-DN6 bound to DNA by the intercalating binding mode and the order of intensity is
DN6>DN5>DN4>DN3>DN2.

Key words: bis-naphthalimide; intercalator; fluorescence spectra; circular dichroism spectra



