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Abstract
C80H38Dy2F16N8O18, triclinic, P1 (no. 2), a = 11.3924(5) Å,
b = 12.7091(4) Å, c = 13.2583(5) Å, α = 102.496(3)°,
β = 97.955(4)°, γ = 105.588(4)°, V = 1765.36(12) Å3, Z = 2,
Rgt(F ) = 0.0298, wRref(F

2) = 0.0606, T = 293(2) K.

CCDC no.: 2153477

The asymmetric unit of the title crystal structure is shown
in the figure. Table 1 contains crystallographic data and

Table : Data collection and handling.

Crystal: Colourless 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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Table 2 contains the list of the atoms including atomic
coordinates and displacement parameters.

Source of materials

Dy(NO3)3·6H2O (0.0913 g, 0.2 mmol), 3,4,5,6-tetrafluoroph-
thalate (0.054 g, 0.2 mmol) and phenanthroline (35.7 mg,
0.15 mmol) were mixed with 8 mL of deionized water in a
reagent bottle. The mixture was treated by ultrasonic
waves for 15 min at room temperature, sealed in a 25 mL
Teflon-lined steel autoclave and heated at 110 °C for 72 h.
The mixture was cooled to room temperature within 36 h
and colorless block crystals were isolated after filtration,
washed with distilled water and dried in air.

Experimental details

UsingOlex2 [2], the structurewas solvedwith 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

Dy . () . () . () . ()
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 . () . () . () . ()
H . . . .*

Table : (continued)

Atom x y z Uiso*/Ueq

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 the last decades, a large number of Dy(III)-metal
organic frameworks (MOFs) have been reported due to
their excellent magnetic and optical properties [5–7]. Dy–
MOFs can be constructed from Dy(III) ion and carboxylate
and nitrogen-containing ligands [8–10]. Among various
carboxylate ligands, tetrafluorophthalate (TFPA) is a
good candidate because it has multiple coordinate modes
and can serve as a bridging ligand [11–13]. In addition,
phenanthroline (phen) is one of the commonly used
N-containing ligands in combination with carboxylates
[14, 15]. In this work, a binuclear Dy–complex was con-
structed with TFPA and phen as ligands. It is worth noting
that, using the same reactants as described in the litera-
ture, different framework structures are produced due to
different reaction conditions [9, 10]. Thus the dinuclear
title complex was obtained unexpectedly.

In the title complex, there are one Dy(III) ion, one phen
ligand, two differently deprotonated tetrafluorophthalato
ligands (HTFPA− and TFPA2−, respectively), one coordinated
water and one cocrystallized phen in the asymmetric unit.
The cocrystallized phen molecule is linked to the coordi-
nated water by a hydrogen bond (O9–H9A/N3). Dy1 is
nine-coordinated by two N atoms (N1, N2) of the phen
ligand, one O atom (O9) from coordinated water, two O
atoms (O4, O3A) from two mono-deprotonated HTFPA− li-
gands and four O atoms (O6, O8, O5A and O6A) from two
fully-deprotonated TFPA2− ligands. The Dy–N bond lengths
are 2.506(2) and 2.561(2) Å and the Dy–O ones are in the
range of 2.0560(14)–2.3610(19) Å. Two Dy(III) ions are
bridged by two HTFPA− and two TFPA2− ligands to form a
dinuclear {Dy2} unit, which is further connected into a 3D
structure by π–π interactions and C–H/O hydrogen bonds.
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