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Abstract: LanLumi!/l2

The present project will focus on the synthesis and characterization of new
lanthanide metal-organic frameworks for luminescent sensing and light-emitting applications.
The molecular systems are based on pre-formed lanthanide-phenanthroline derivatives
precursors and organic spacers or lanthanide metalloligands using the molecular approach. This
strategy relies on the acting of phenanthroline derivatives as C3 ligands and will be used for
the first time in lanthanide chemistry.
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Objectives: LanLumi

A. Design, synthesis and characterization of new organic phenanthroline based ligands (C,
or C; type).

B. Design, synthesis and characterization of new homometallic 4f complexes to be further
used as nodes.

C. Investigation of the luminescent properties of the complexes; exploration of the sensing
abilities of the functionalized phenanthroline based ligands towards various lanthanide ions.

D. Design, synthesis and characterization of new lanthanide metal-organic frameworks
containing phenanthroline based ligands. To the best of our knowledge, this synthetic
approach has not been investigated so far.
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SCHIFF BASE LIGANDS

The purity of the erystalline phase was proved
through powder X-ray diffraction
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Introduction

A remarkable property of certain lanthanides is their lumi [17 The 11 of rarc-carth-metal ions has applications in
many fickds, such as optical swilching, display, illumination, communication and imaging. It i3 alrcady known that the luminescence can be
strongly increased by attaching an appropriate organic or inorganic ligand to the Ln' ion, thus exploiting the so-called antenna effect.|2]
The aim of this research was to apply this straiegy for obtaining luminescent complexes, using POMs as mulifunctional ligands with large

active sites which can casily combine with lanthanides jons. L u min es c e nt la n th an ides

nthesis i .
We present herein the synthesis of four isostuctural compounds Nagl Eu™W, (] 35110 (1), Nag| Th'W O] 35ILO (2), materlals based On

Nay[DYIW,,05, 1 35H,0 (3) and Na[SmiTW,,0,,]-35H,0 (4) starting from sadium tngstate dihydrate (Na,; WO, 2H,0) as a tungsten
precursor and lanthanide nitrates. Each compound was prepared in the same manner: 8.3g of Nay W0, 2H,0 was dissolved in 20 ml of

water and the solutiom pH was adjusted to 7.2 with CH,COOH.An aqueous solution (4 ml} containing 1.1g of LniNQ);xH,0 (Ln — Eu, . . .
Tb, Dy, Sm) was added dropwise to the above-mentioned solution with stirring at 80°C. Cooling the solution at room temperature p en an ro lne erlv a lves

vieldedcalorless crystals of Nay|Ln™W, 0] 35110 which were filtered oft and dried in air.

Results and discussion

| X-ray ervstallography

These compounds crystallize in the triclinie system, different from the similar compound presented in the literature, which . . . .
crystallizes in ﬂler;nonochmé system. |3] i ’ . S(:le}lhﬁc leadel‘. Student'

“The single-crystal structures of compound 1 displays the presence of a sundwich-type eluster [EuW ], Na' cations and 35 molecules Lect. Univ. CAT ‘i LIN MAXIM SORIN BNTOIU
of erystallization water (Figure 1). The Eu'™ jon in the center of the anion achieves eighl-fold coordination by allachment of two Wi0,4 ¥
ligands, constiluting a distorted square antiprism, The bond distances between W and O are 1.737A for W — 01, 1.937A for W — Oy and
2.316A for W — O, where O, represents the bridging oxygen of two octahedra sharing a corner, Oc the bridging oxygen of two octahedra
sharing an edge, and O, the terminal oxygen. The distance between O and Eu is 2,4304 .

Na' ions that eounterbalance the negative charge of the cluster [EuW,,] form an extended network, by coordinating with the water
moleeules and oxygen atoms of the metalic clusters
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Fig 1. Molecular structure of the cluster [EuW,q] (lell) and (he extended network of Na~ fons (right)
from the Nag[EuW,,0,:]-35H,0 compound
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Nag[LnW,;05]-35H,0 T f P
(Ln%= Sm?, Eu®, Th¥, Dy%*) r \ \

A

Packing diagram in the crystal of

The structure of the [EuW;4O;6]% anionic cluster and  The network generated by the sodium counterions

the coordination polyhedra of its metal ions with the water molecules and oxygen ions Nag[Euw,;0;6]-35H,0 showing all the
belonging to polyoxometalates subunits involved
Empirical formulaNag[EUW,055] 35H,0 Nag[SmW 1,030 -35H,0 Nag[TbW;00,:]-35H,0 Nag[DyWq01¢]-35H,0 [EulDMF)‘(Hzo)zlle,WﬂOm] [TB{DMF)(H;0),1,[H;W;;04]
-(DMF)y-(H,0),
Crystal system triclinic triclinic triclinic triclinic mchmc triclinic
Space group P-1 P P
alA 12.7725(2) 12.5870(2) 12.6781(2) 12.5671(3) 15.4014(3) 15.49(4)
blA 13.1115(2) 13.0100(3) 13.2113(4) 13.1124(4) 23.5468(4) 23.56(3)
clA 20.4943(4) 20.4100(4) 20.4681(3) 20.4013(3) 24.8242(4) 24.83(3)
ar 82.769(2) 82.532(2) 82.801(2) 82.466(3) 98.9570(10) 99.24(15)
B 74.549(2) 74.712(3) 74.5630(10) 74.564(2) 93.504(2) 94.43(12)
v 88.9590(10) 89.012(2) 88.981(2) 89.124(2) 106.164(2) 105.44(15)
Volume/A* 3281.34(10) 3196.15(12) 3278.12(12) 3211.91(14) 8489.3(3) 8552.88(20)
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Double chain motif generated by the europium(lll) ions and

| H,W,,0,,% anionic clusters in the crystals of
[Eu(DMF)4(H20)22[H,W+,040] (DMF)5-(H;0)5
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Excitation (left) and emission spectra (right) spectra of the Nag[LnW,;04]-35H,0 | | s )v\ 500 \M\ F’\ {\
compounds as solid samples at different wavelengths, where Ln**= Sm¥ (A), Eu®* (B), s b “‘_:ﬂ 5 P Jm s 4
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Excitation (left) and emission spectra (right) spectra of the
[Eu(DMF)4(H;0),].[H,W,,04]-(DMF),*(H,0); compounds as solid samples
at different wavelengths, where Ln3*= Eu®* (E), Tb3* (F)
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