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DNA-Binding and Photocleavage of Polypyridyl Chiral Ruthenium(Il)
Complexes Containing Steric Hinderance Group
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Abstract: Two types of chiral polypyridyl ruthenium(ll) complexes A-Ru(bpy),DMNP](C10,), and A-[Ru(bpy),DMNP]
(Cl10y), (A-1 and A-1, DMNP=4-(1H-imidazo [4,5-f][1,10]phenanthrolin-2-yl)-N, N-dimethyl-benzenamine), A-[Ru
(bpy),(BOPIP)](C10,); and A-Ru(bpy)2(BOPIP)](C104),(A-2 and A-2, BOPIP=2-(4-but oxyphenyl)-1H-imidazo[4,5-(]
[1,10|phenanthroline) ,have been synthesized. Their structures have been ascertained with elemental analysis,
nuclear magnetic resonance spectra and polarimeter.The characteristics of the interaction of the optical isomers with
CT-DNA were examined by Ulira-Vis absorption spectra,fluorescent spectra, and viscosity measurements.
Experimental data indicate that all the enantiomers of these complexes bound to DNA through an intercalative mode.
Upon irradiation at 365 nm,all four complexes have been found to efficiently photocleave plasmid pBR322 DNA.
However A-1 is more efficient than A-1,which demonstrates enantioselective interaction of the optical isomers with
plasmid pBR322 DNA.No obvious difference was found between A-2 and A-2 on photocleaving plasmid pBR322
DNA.
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50 mmol - L~ Tris-HC1,18 mmol - L™ NaCl (pH =
8.5); TAE HLIKZZ 1~ 40 mmol - L™ Tris,20 mmol -

L KZ R 1 mmol - L™ EDTA(pH=7.4) , T 41 2% #h %
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A-1 1 il £ 2R I SCHR 9 75 5 . B A-[Ru (bpy),
(py)l0,0" - — & W Bk B -D-1 A1 R ] - 12H,0 5 DMNP
il % . LA[Ru(bpy),(DMNP)|(C10,),-2H,0 & IC &K 5
BrELie{E (%) . C 49.85,H 3.78 N 12.76, L5 {H (%) :
C 50.03,H 3.33,N 12.43, 'H NMR (ppm, DMSO-dy):
9.27 (d,2H),9.09 (dd,4H),8.46 (t,2H),8.35 ~8.25 (m,
6H),8.14~8.09(m,4H),7.84~7.79(m,4H),7.57(1,2H),
7.15(d,2H),3.27(s, 6H), HEGE .2 mg BT 1 mL &
G I E | [a]p'°=—-880°,

A-1 & H A-[Ru(bpy)a(py)a][0,0" - — 7 H i H- -
AR 12H,0 5 DMNP #i4, HAEAER A-1, H
[FIRE A 71645 8] JC R AT 25 (%):C 50.69,H
3.88,N 13.09, H 'H NMR i 5 A-[Ru(bpy),(DMNP)]
(ClO,), FHAL, BEJERE .2 mg ¥ F 1 mL W h il
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N 10.93, 'H NMR(ppm, DMSO-d):9.31(dd,2H),9.10
(dd,4H),8.46(1,4H),8.38~8.28(m,4H),8.17~8.10 (m,
2H),8.06 (d,2H),7.90 ~7.79 (m,4H),7.56 (t,2H),7.45
(d,2H),4.32(t,2H),1.98 (q, 2H),1.71 (m, 2H),1.19(t,
3H), BECEE .2 mg ¥ T 1 mL ZHEHIAE | [a])''=
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Fig.1 Structures of enantiomeric ruthenium(Il) complexes
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DNA W45 G HEBR T A-FHRE, B A-R 4
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Table 1 Electronic absorption spectra changes upon addition of CT-DNA

Complexes Absorption A, / nm Bathochromism Hypochromism / Binding constants

free bound AX / nm %

A-1 459 461 2 29.1 1.7x10°
341 348 7 34.6

A-1 459 461 2 244 0.5x10°
341 348 7 264

A2 461 468 7 26.7 2.1x10*

A2 461 468 7 212 1.8x10*

Note: The experiments were conducted at room temperature with 5 mmol - L' Tris-HCI, 50 mmol - L™ NaCl buffer(pH=7.0), C,=20 pmol -
L™, Cony=0~370 pmol - L' for complex 1, Cpyy=0~450 pmol - L' for complex 2.
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Fig.7 Photoactivated cleavage of pBR322 DNA in the
presence of A-1(lanes 1~3) and A-1(lanes 4~6),
light after 150 min irradiation at 365 nm
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Fig.8 Photoactivated cleavage of pPBR322 DNA in the
presence of A-2(lanes 1~3) and A-2 (lanes 4~6),

light after 150 min irradiation at 365 nm
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