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Since the discovery of DNA light switch effect of [Ru(bpy)2(dppz)]2+, (dppz = dipyrido[3,2-a:2',3'-c]phenazine), photophysical research on ruthenium dppz complexes have drawn immense interest. So far extensive studies have been reported with Ru(II) complexes with numerous dppz analogues, but the study on the effect of coligands is scarce. To examine the effect of ancillary ligand energy state to DNA light switch effect, we have synthesized one new complex, [Ru(dmcb)2(dppz)](PF6)2 (1) where dmcb = 4,4/-dimethoxycarbonyl-2,2/-bipyridine. Emission yield of 1 is found to be much larger than [Ru(bpy)2(dppz)]2+ in aqueous solution which is attributed to charge localization to dmcb ligand which slows down the population of dppz localized dark state. Emission yield and emission lifetime of 1 is very close in acetonitrile and water in aerated condition indicating similar nonradiative relaxation rates in both solvents. In CH3CN, emission yield increases five times on nitrogen purging clearly suggests that oxygen quenching is the dominant mechanism in aerated acetonitrile. In water, nitrogen purging increases emission yield only marginally suggesting nonradiative decay channel other than oxygen quenching. Possibly a decay channel involving dppz dark state is operative in water. This is evidenced from the increase in emission (three times) upon addition of 150μM calf thymus DNA aqueous media which is a direct consequence of DNA light switch effect. This is further substantiated from increase in emission lifetime (440 ns to 1000 ns) upon DNA binding.
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