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Fig. 1 Structure of 6-aliphatic amine substituted naphthalimide derivatives
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Fig. 2 UV-vis absorption spectra of interaction
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Fig. 3 Fluorescence spectra of interaction between naphthalimide derivatives and CT-DNA
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Fig. 4 CD spectra of interaction between

naphthalimide derivatives and CT-DNA

POt IV JV 17 A ) el 4+ 47 75 305 DNA 2545 19, AR 1CD &3 T AR 21 DNA 5540 ARV 45 5 19 # B2 1)
A EAE S - YA A 2580 A5 DNA SURIE 59 % R A7 (r=0") IF L 7= A2 IE 9 1CD 55 5 i A

F 2550 A 5 DNA SUZGE A9 X AR il 15 (r=90") B, 7= A&
T ICD {55070 45 0 R - Z5 % 0 e 437 A 9 1% 2 3% 1A
BV ZE I W B B AR IR 5 DINA XU (16 SeF ik By 2 3 1.
2.4 HHENR 4

ZEBE AT A W%t CT-DNA 5 W0RS B2 (952 e, &1 5
fios . B5 H: DNA ¥R EESh 100 pmol « L1 520 i BE oy
(2540. 1) C. @&l 5 "l A B & Z5 B W AT A= 3a, 3¢,
3d.3e F 3h AR I, AR 251 DNA WK 09K B AN K3 fn
UE W] ZE e W B AT A= 0 1 95 5 DNA R ARG 45 &

3 #RIE

258 G MUK B2 I 3 A 25 2R AT LURA A€ . 6-00 g T
Jig B PRy 25 Tt I M A3 2B ) Rt i iR 4 D7 3019 DNA AR 2

oA R 2R AT AR A A TR B AT DNA 2545

(nim""3

170 1
1.65
1.60
155}
1.50 |
1.45
1.40
135}
1.30
125
1.20
1.15
1.10 |

1.05
1.00
0.95

0

Fig. 5

002 004 006 008 010 012 014
(i34 4)/c(DNA)
&5 ZIEE e 7 A Wy 0
CT-DNA % 10K BE 119 5% i)
Effect of naphthalimide derivatives
on CT-DNA viscosity

PEEEAFAE 22 5. Jorb S A W T R A 2%

POV e 107 A= ) 55 DNA 255 BE 1 58 o 350 AT 3 i IBCA i AT 1) 255 Bt I JW 137 A= 1 15 DNA 25 45 e 0 5055 - &4 2R
X 2 2R I A5 A2 0 5 DNA AR TS 260635 A CD 3% 2 BUA T i BL AR

S E 3k

[1] LINan,MA Ying, YANG Cheng,et al. Interaction of anticancer drug mitoxantrone with DNA analyzed by electro-
chemical and spectroscopic methods[J]. Biophys Chem,2005,116(3):199-205.

[2] MAHESWARI P U,RAJENDIRAN V,STOECKLI-EVANS H,et al. Interaction of rac-[Ru(5,6-dmp); |*" with
DNA: Enantiospecific DNA binding and ligand-promoted exciton coupling[]]. Inorg Chem,2006,45(1) :37-50.

[3] WANG Bo-chu, TAN Jun,ZHU Lian-cai. Selective binding of small molecules to DNA: Application and perspectives

[J]. Colloid Surface B,2010,79(1) :1-4.

[4] BRANA M F,CACHO M,GRADILLAS A, et al. Intercalators as anticancer drugs[J]. Curr Pharm Des,2001,7

(17) :1745-1780.

[5] BRANA M F,RAMOS A. Naphthalimides as anticancer agents: Synthesis and biological activity[J]. Curr Med

Chem-Anti-Cancer Agents,2001,1(3):237-255.

(6] ZRUT, T fa. Z8WE W eSS b & WA o g 25 9 0 OF 2 SR . o B 25 2% 35, 2007, 16 (10) - 742-747.
[7] INGRASSIA L,LEFRANC F,KISS R, et al. Naphthalimides and azonafides as promising anti-cancer agents[J]. Curr

Med Chem,2009,16(10):1192-1213.



%1 it T4 = 6~ 0 U e TR Y 255 IBE I e 0 A2 4 5 DNA B AR AR T 43

[8] LU Min,XU Hui. Overview of naphthalimide analogs as anticancer agents[J]. Curr Med Chem,2009,16(36) :4797-
4813.
[9] NORTON J T,WITSCHI M A,HUANG Sui,et al. Synthesis and anticancer activitives of 6-amino amonafide deriv-
atives[ J]. Anti-Cancer Drugs,2008,19(1):23-36.

[10] ANTONINI I, VOLPINI R,BEN D D,et al. Design, synthesis, and biological evaluation of new mitonafide deriva-
tives as potential antitumor drugs[J]. Bioorg Med Chem,2008,16(18) ;8440-8446.

[11] WU Ai-bin,XU Yu-fang, QIAN Xu-hong, et al. Novel naphthalimide derivatives as potential apoptosis-inducing a-
gents: Design, synthesis and biological evaluation[J]. Eur ] Med Chem,2009,44(11) :4674-4680.

[12] TIHMELS H,OTTO D. Intercalation of organic dye molecules into double-stranded DNA: General principles and
recent developments[J]. Top Curr Chem,2005,258:161-204.

[13] LONG E C,BARTON J K. On demonstrating DNA intercalation[J]. Acc Chem Res,1990,23(9):271-273.

[14] PALCHAUDHURI R, HERGENROTHER P J. DNA as a target for anticancer compounds: Methods to determine
the mode of binding and the mechanism of action[J]. Curr Opin Biotechnol,2007,18(6) :497-503.

[15] WHEATE N J,BRODIE C R,ALDRICH-WRIGHT J R,et al. DNA intercalators in cancer therapy: Organic and
inorganic drugs and their spectroscopic tools of analysis[J]. Mini-Rev Med Chem,2007,7(6) :627-648.

[16] NISHIMURA T,0OKOBIRA T,KELLY A M,et al. DNA binding of tilorone: ' H NMR and calorimetric studies of
the intercalation[ J]. Biochemistry,2007,46(27) :8156-8163.

[17] LI Feng, CUI Jing-nan, QIAN Xu-hong, et al. Molecular design, chemical synthesis, and biological evaluation of
"4-1" pentacyclic aryl/heteroaryl-imidazonaphthalimides[ ]J]. Bioorg Med Chem,2007,15(15):5114-5121.

[18] SCATCHARD G,ANN N Y. The Attractions of proteins for small molecules and ions[ J]. Acad Sci,1949,51(4)
660-672.

[19] GUPTA M.ALI R . Fluorescence studies on the interaction of furocoumarins with DNA in the dark[ J]. J Biochem,
1984,95(5) :1253-1257.

[20] MU, ka5 B . 55 —FIJE I 2B A HL/N Tk A DNA B JUAAT AR WF S LT . 8 55 24 AL fh 2% 27 4l 2007,
28(3) :453-457.

[21]  XUHRAE, RIOPRE . BRI, B — @35 I E B AR/ > T4 G 45 DNA M EAEFIBESE o i R AT . 252 2% 4% . 2010,
45(12) :1478-1484.

Interaction between 6-Aliphatic Amine Substituted
Naphthalimide Derivatives and DNA

XIE Lijuan

(Institute of Molecular Mediacine, Huagiao University, Quanzhou 362021, China)

Abstract: The DNA-binding behavior of eight 6-aliphatic amine substituted naphthalimide derivatives was investigated by
UV-vis absorption spectra, fluorescence spectra, circular dichroism (CD) and viscosity measurement. The significant
fluorescence quenching of 3a, 3b, 3c and 3d having stronger DNA-binding efficiency was observed upon addition of DNA,
while the significant fluorescence enhancement of 3e, 3f, 3g and 3h having weaker DNA-binding efficiency was seen. CD
results indicated that the change the secondary DNA structure induced by the derivatives was different. In UV-vis and vis-
cosity measument, no obvious difference in the interaction of the derivatives and DNA was found. Taking the spectra and
viscosity measurement results, it was concluded that the naphthalimide derivatives bound to DNA via intercalation and
there was differential in the degree of the interaction.

Keywords: naphthalimide; calf thymus DNA; spectra; viscosity; interaction; intercalated binding
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