EURRESY R T HL ik 2% 2 Eird Vol.33 No.8
2017 4 8 J CHINESE JOURNAL OF INORGANIC CHEMISTRY 1429-1434

4-S0-2-(1H-BRFF[4, 5-F 111, 1013E P ) X B SR (ID)
REWHREEHNRES DNA WHEEEHR

BEES iM%
(AL R T TR T HK R AMEL NEd= 5 TRBERF L PO
WA FKRGEGKRRERETFELERT AREAKE, LT 100044)

FEE . RIS R 7T A= 4 4-%0-2-(LH-DKETT[4, 5 111, TO]EE I o) 48 By (HIL) B 35 B T — iRt (9 B A A B 5 70| Cu(L)(5-Cl-sal)
(DMF)]|C10,- DMF(5-Cl-Hsal=5-58 /K #% 1) , I 0 R 43 H1 Rl X S 26 58 AT 5 45 T B X G & W BEAT 1 3RAE . %G ) b (40 =% iy
F P12 [ RE, RSO OOG RS | 2 603 RNEE e L VK 55 I8 TGS 5 DNA RUAE BEAE T, 25 3201 & 9 i A Jr =X
5 CT-DNA 454, 456 % 808 1.02x10° Lomol™, [Al e & 97 B AL KPR % K EB-DNA B & W07, R WG58 4.37x
10° Lemol™, W /N T 28 BUHE 5 5 40 107 Lemol ™, WK HLEE N B AR VK B I L VK 52 30 F 58 R W E & W 7F 1,0, 72 4E T i pBR322
JTkL DNA B1%] g H 285 17 DNA FIZEHY DNA |, BE G900l BE B R VI HIRCR 8ay, HLEERFSY R | A5 90 U0 %) DNA (9 [ J2 F
FR AL B AL (- OH) B2 5 SR (O )M o T PR R 9 A DD R e,

KHEWR, A, WEAY,; RS, DNA; W3
FESES, 0614.121 XHRFRIAG . A XEHES 1001-4861(2017)08-1429-06
DOI: 10.11862/CJIC.2017.157

Crystal Structure and DNA Interaction Property of Cu(ll) Complex with
4-Chloro-2-(1H-imidazo[4,5-f ][1,10]phenanthrolin-2-yl)phenol

KOU Ying-Ying® REN Xiang-Hao
(Beijing Engineering Research Center of Sustainable Urban Sewage System Construction and Risk Control,
Key Laboratory of Urban Stormwater System and W ater Environment, Beijing University of
Civil Engineering and Architecture, Beijing 100044, China)

Abstract: A new mononuclear copper complex [Cu(L)(5-Cl-sal)(DMF)]C10,- DMF (5-Cl-Hsal=5-chloro-salicylalde-
hyde) has been designed and synthesized by phenanthroline derivatives 4-chloro-2-(1H-imidazo [4,5-f][1,10]
phenanthrolin-2-yl)phenol (HL). It was characterized by element analysis and X-ray single crystal diffraction. The
crystal structure of complex belongs to triclinic system with space group Pl. Interactions of the complex with
DNA binding have been investigated by absorption spectroscopy, fluorescence spectroscopy and agarose gel
electrophoresis. The spectrophotometric studies show that the mode of binding of the complex could be
intercalation and its binding constant Kj, is 1.02x10° L-mol™. At the same time the complex can quench EB-DNA
complexes to a large extent. The apparent binding constant value for the complex is 4.37x10° L.-mol™, which is
slightly less than the classical bond constant 10" L+mol™. In addition, the quenching mechanism of complex is
dynamic quenching. The agarose gel electrophoresis showed that the complex can cleave circular pBR322

plasmid DNA to both nicked and linear forms with addition of hydrogen peroxide, and the higher the
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concentration, the better the cutting effect. The cleavage mechanism between the complex and plasmid DNA is

likely to involve singlet oxygen 'O, and hydroxyl radical +OH as reactive oxygen species. CCDC: 702844.
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Table 1 Crystal data and structure refinement for the complex

Empirical formula CyHxClLCuNgOy D./ (g-em™) 1.598

Formula weight 810.49 ©/ mm™ 0.951

Temperature / K 113(2) F(000) 828

Crystal system Triclinic Crystal size / mm 0.18x0.14x0.08

Space group P1 6 range for data collection / (°) 1.59~25.02

a/ nm 1.035 7(2) Limiting indices 9<sh<12,-15<k=<15-12=<[<15
b/ nm 1.276 3(3) Reflection collected, unique 9793, 5 883 (R;,=0.027 1)
¢/ nm 1.340 6(3) Max. and min. transmission 0.927 8 and 0.847 5

al (%) 85.29(3) Data, restraint, parameter 5 883, 0, 466

B1(° 72.88(3) Goodness of fit on F* 1.038

v /(% 85.18(3) Final R indices [I>20(])] R=0.060 7, wR»=0.172 9
V / nm? 1.684 5(6) R indices (all data) R=0.069 2, wR,=0.183 6
Z 2 Largest diff. peak and hole / (e-nm™) 1 238 and -523
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Table 2 Selected bond lengths (nm) and angles (°) for the complex

Cu-02 0.188 7(3) Cu-03
Cu-N3 0.201 4(3) Cu-N4
02-Cu-03 93.71(13) 02-Cu-N3
02-Cu-04 91.47(12) 03-Cu-N3
03-Cu-04 90.52(12) 04-Cu-N3

N3-Cu-N4 82.56(14)

0.195 8(3) Cu-04 0.226 3(3)
0.200 1(3)
90.14(13) 02-Cu-N4 168.40(13)
173.01(12) 03-Cu-N4 92.70(13)
95.21(12) 04-Cu-N4 98.14(12)
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Fig.3  Absorption spectra of complex when interacting with CT-DNA (a) and plot of Ciw/(e,—&)) vs Ciny (b)
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Fig.6 Agarose gel electrophoresis of pBR322 plasmid DNA treated with C,,,;,=100 pmol-L™ in the presence of H,0,

(25 pmol - L) and potential inhibitor agents
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