THE FIRST EXAMPLES OF CARBACELAMIDOPHOSPHATE BASED THULIUM COMPLEXES 
Kuzmina D. D.1, Trush V. A.1, Kariaka N. S.1, Domasevitch K. V.1, Smola S.S.2 and Amirkhanov V. M.1 
1 Taras Shevchenko National University of Kyiv, 
01601, Kyiv, Volodymyrska str. 64/13; kuzmina.dx2@gmail.com 

2 A. V. Bogatsky Physicochemical Institute of National Academy of Sciences of Ukraine, 
65080, Odesa, Lustdorfska doroga 86 
Carbacylamidophosphates (CAPh) – compounds that contain a C(O)NHP(O) structural fragment - are known for their wide range of biological activity, for acting as powerful chelating ligands and as lanthanide luminescence sensitizers. In particular, sensitization of SmIII, EuIII, TbIII and DyIII luminescence by CAPh was reported.
Herein we report the first examples of CAPh based thulium coordination compounds. The two complexes [TmL3TPPO] and [Tm5L6(μ-L)4(μ3-OH)4(μ4-OH)], where HL = C6H5CONHPO(OCH3)2 and TPPO = triphenylphosphine oxide, were synthesized and studied by X‑Ray analysis, IR and luminescent spectroscopy. 
In the compound [TmL3TPPO] (Fig. 1a) the three deprotonated CAPh ligands are coordinated to lanthanide ion in bidentate manner via oxygen atoms of P=O and C=O groups with formation of six-membered chelate cycles and the additional ligand TPPO is coordinated to TmIII ion via oxygen atom of phosphoryl group and completes the TmIII ion coordination number up to seven. In the compound [Tm5L6(μ-L)4(μ3-OH)4(μ4-OH)] (Fig. 1b) the five TmIII ions are situated in the vertexes of the square pyramid. The six deprotonated CAPh ligands are coordinated to lanthanide in a chelating mode and other four in a bridging chelating mode by the O atom of the P=O group, bonding to two neighbouring TmIII ions of the square basis of the pyramid. Each TmIII ion is bound to OH – groups as each face of the pyramid is capped by a μ3- or μ4-OH group. 
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Figure 1. Molecular structure of [TmL3TPPO] and [Tm5L6(μ-L)4(μ3-OH)4(μ4-OH)] complexes
Despite the fact that the lowest ligands triplet state in the both complexes [TmL3TPPO] and [Tm5L6(μ-L)4(μ3-OH)4(μ4-OH)] is higher than 1G4 emissive level of Tm3+ ion, only for the complex [TmL3TPPO] the blue TmIII emission was observed. The luminescence spectrum of [TmL3TPPO] complex dominates by the band with maximum at 478 nm, assigned to 1G4→3H6 transition. The bands of lower intensity, observed in the region 640-660 nm could possibly arise from either a 1G4→3F4 or a 3F2→3H6 transition of TmIII ion. The luminescence excitation spectrum of [TmL3TPPO] complex testifies sensitization of TmIII f-emission by the organic ligands.
