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Abstract: Wereport the spectroscopic study and nonlinear optical properties for a series of novel
mixed ligand [ Ru( bpy)2L] >* complexes. Here bpy= 2, Zbipyridine, L is imidazo[ f] 1, 16- phenanthro-
line( IP) 2-phenylimidazo[ f] 1, 18- phenanthroline( PIP) and the derivatives and their complexes [ Ru
(bpy)2L] %" . The effects of different electron donor and acceptor groups on the absorption and emission
spectra are studied with nanosecond resolution. Time resolved luminescence studies reveal that the add+
tion of calf thymus DNA into the complex solution results in increases both the emissive intensit ies and
excited state lifetimes and indicates that the electron group on L has no significant effect on the intercala-
tion binding mode between DNA and the complexes. T he nonlinear optical of ruthenium complexes with
good charge transfer properties w ere studied by degenerate fourwave mixing( DFWM) at 450nm. The
third order nonlinear optical susceptibilities and the third-order hyperpolarizabilities of molecules, and the
i fluence on the nonlineal optical coefficents of compounds w ere discussed.
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Fig. 2 The structure formulae and abbreviations of the ligand L for the [ Ru( bpy),L]%*
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Table I Emision properties of [ Ru( bpy)2L]%*

L bpy Ip

Apa(nm) 617 625

I 1 2.62
To(ns) 410 556
Iy 1. 09 5.14

Ty(ns) 418 1383

30
I,
CS2 ,
Y
Ru MLCT
2
[ Ru(bpy)s]™
PIP CLP HOP
615 616 06
2.64 2.27 3.02
462 585 450
5.99 5.55 5.4
1456 1586 975

1o and Ty, Iy and Tpdenote the integrated luminescence in-

tensity and lifetime at emission maximum( Apa) with DNA
(DNA/Ru = 47) and without DNA, respectively. The
values of 1 and I are ratios to that of [ Ru(bpy);]>* by
assuming /  of the htter in the absence of DNA AS 1
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Table 2 Values of the X3 and ¥ determined from DFWM measurements for a series of molecules
concentraion absorption x(3) Y
complexes (10" *mol/ L) a(450nm) (10" Besu) (10 ¥%esu)
Ru( bpy) ,IP 1.16 1.50 5.16 2.97
Ru(bpy) ,PIP 1. 04 1.39 5.56 3.58
Ru( bpy) ,HOP 1.05 1.94 7.76 4.95
Ru( bpy) CLP 1.00 2.35 9.40 6.26
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