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Abstract
C40H19EuF8N4O9, triclinic, P1 (no. 2), a = 11.3326(4) Å,
b = 12.7652(4) Å, c = 13.2629(4) Å, α = 102.266(2)°,
β = 97.689(2)°, γ = 105.630(3)°, V = 1767.93(10) Å3, Z = 2,
Rgt(F ) = 0.0329, wRref(F

2) = 0.0648, T = 293(2) K.

CCDC no.: 2153477

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Table : Data collection and handling.

Crystal: Colorless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: SuperNova, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], Olex [], SHELX [, ]
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Source of material

A mixture of Eu(NO3)3·6H2O (0.0893 g, 0.2 mmol), 3,4,5,6-
tetrafluorophthalic acid (0.054 g, 0.2 mmol) and phenan-
throline (35.7 mg, 0.15 mmol) were dissolved in 8 mL of
deionized water. The mixture was sealed in a 25 mL Teflon-
lined steel autoclave after ultrasound treatment for 15 min
and heated at 110 °C for 72 h. Themixture was cooled to room
temperature at a rate of 2 °C/h. Colorless block crystals were
isolated byfiltration,washedwith distilledwater anddried in
air (CCDC number 2153477).

Experimental details

An empirical absorption correction using spherical har-
monics, implemented in SCALE3ABSPACK scaling algorithm
was done [1].

Using Olex2 [2], the structure was solved with the
ShelXT [3] structure solution program and refined with the
ShelXL [4] refinement package.

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Eu . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F −. () . () . () . ()
F −. () . () . () . ()
F −. () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
H . . . .*
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
HA . . . .*
HB . . . .*
N . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C −. () . () . () . ()
C −. () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H −. . . .*
C . () . () . () . ()
H −. . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
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The carbon bound hydrogen atoms were placed in
calculated positions and refined using a riding model on
attached atoms.

Comment

In recent decades, lanthanide complexes (Ln-CPs) have
received particular attention because of their excellent
luminescent properties such as high color purities, strong
luminescence intensity, long lifetime and fast response time
[5]. We are particularly interested in Eu-CPs because it can
emit red fluorescence which is sensitive to naked eyes and
can be used in multicolor displays and fluorescence probe
[6, 7]. On the other hand, a perfluorinated multicarboxylate
is an excellent ligand to construct Eu-CPs because it has a
variety of coordination modes and can improve the lumi-
nescence properties of complexes [8, 9]. In addition,
rigid N-containing ligands are versatile building blocks
for luminescent materials and metal complexes [10–13].
In this work, a binuclear Eu-CP was constructed with
2,3,4,5-tetrafluorophthalic acid (TFPA) and phenanthroline
asmain and auxiliary ligand, respectively. Both ligands can
improve the luminescence properties of Eu-CP by antenna
effect.

The asymmetric unit of the title compound consists of
one Eu(III) ion, one phen ligand, one tetrafluorophthalato
(TFP) ligand, one 2-carboxy-3,4,5,6-tetrafluorobenzoate
ligand (TFPH) one coordinated water molecule and one
cocrystallized phen molecule. Each Eu(III) ion is nine-
coordinated [Eu1O7N2] by two N atoms of phen ligand, one
O atoms from the coordinated water molecule and six O
atoms from two TFP and two TFPH ligands. TFPH is mono-
deprotonated and connected two adjacent Eu(III) cations
with the carboxyl anion in mono coordination mode TFP is
fully deprotonated and connected two adjacent Eu(III)
cations in a chelating fashion (see the systematic name in
the title). This coordination is different from similar
lanthanide compound based on fluorine substituted li-
gands [8, 9]. The distances of Eu–O (carboxylate) and Eu–N
range from 2.3900(19) to 2.683(2) and from 2.545(2) to
2.590(2) Å, respectively, and the distance of Eu–O (water) is
2.414(2) Å, which are consistent with the values for re-
ported Eu(III) complexes [14, 15]. The carboxylate groups
fromTFP and TFPH form four bridges and link two adjacent
Eu(III) cations, resulting in the dinuclear units with Eu···Eu
separation of just 3.9813(2) Å. The cocrystallized phen
molecules are linked to the {Eu2} dinuclear units via O–H···
N hydrogen bonds. The dinuclear units are further con-
nected into a three dimensional supramolecular structure
via C–H···O hydrogen bonds and π–π interactions.
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