TERPYRIDINE RUTHENIUM-NITROSYL COMPLEXES AS NO·-DONORS IN PHOTODYNAMIC THERAPY
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Since 1992, when nitric oxide was proclaimed “molecule of the year” by the journal “Science”, the number of annual papers, related to the endogenous ways of its controlled production and its biological role, has increased more than tenfold. The solution to the problem of a local nitrosyl radical release in a regulated manner could possibly become a breakthrough in cancer tumour treatment. 

The current research object is terpyridine Ruthenium-nitrosyl complexes and their potential as persistent NO-donors – trans-(Cl,Cl)-[RuII(FT)(Cl)2(NO)](CF3COO), cis-(Cl,Cl)-[RuII(FT)(Cl)2(NO)](CF3COO) and [RuII(FT)Bipy(NO)](PF6)3, (Fig.1), where FT is an organic ligand 4’-(9,9-dihexyl-9Н-fluoren-2-yl)-2,2’:6’,2’’-terpyridine, and Bipy – 2, 2’-bipyridine.
Nitric oxide generation from the complexes occurs under irradiation with 400 nm wavelength light. This enables a controlled release of active radicals from the cationic part of the complexes. The process could schematically be represented in the following way:

[LxRuII – NO+] 
  
 [LxRuIII(solv.)] + NO·

The modern two-photon-absorption (TPA) method allows replacing of the absorption of one photon at 400 nm with absorption of two photons at 800 nm. This frequency domain waves are significantly more penetrating and less damageable towards biological media.  To study the nonlinear optical parameters of the substances, notably the TPA cross-section (σ), z-scan approach was applied. σ-values for the complexes indicated above are around 100-110 GM (1 GM = 10−50 sm4·s·photon−1) wіth an exciting laser wavelength of 800 nm. At the same time the substitution of chloro-ligands for 2, 2’-bipyridine leads to a slight increase in σ value.

The obtained results show the ability of these complexes to be activated with IR laser. Nevertheless, their biological application requires an enhanced two-photon-absorption. In the current work we are trying to modify the FT ligand through expanding of conjugation path, orbitals overlap improving and increasing of the dipole moment of the molecule that can result in an increased σ.
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Fig.1 The complexes cations structures – trans-(Cl,Cl)-[RuII(FT)(Cl)2(NO)]+ (a) and [RuII(FT)Bipy(NO)]+ (b)
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