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Abstract
C36H26N6O16Yb2, triclinic, P1 (no. 2), a = 11.3387(3) Å,
b = 12.1820(4) Å, c = 14.1433(4) Å, α = 95.090(2)°, β = 103.517(3)°,
γ = 101.762(2)°, V = 1840.41(10) Å3, Z = 2, Rgt(F ) = 0.0282,
wRref(F 2) = 0.0576, T = 150 K.

CCDC no.: 2366863

Apart of themolecular structure is shown in thefigure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters. 1 Source of materials

A mixture of Yb(NO3)3·5H2O (0.0452 g, 0.1 mmol) and 2,2′-
bipyridine-4,4′-dicarboxylic acid (0.0366 g, 0.15 mmol) was
dissolved in 8 mL of deionized water. The mixture was
sealed in a 25 mL Teflon-lined steel autoclave after ultra-
sound treatment for 15 min and heated at 140 °C for 72 h.
The mixture was cooled to room temperature at a rate
of 3 °C/h, and colorless block crystals were isolated by
filtration, washed with distilled water and dried in air.

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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2 Experimental details

CrysAlisPro 1.171.39.46 (Rigaku Oxford Diffraction, 2018).1

Empirical absorption correction using spherical harmonics,
implemented in SCALE3 ABSPACK scaling algorithm.

Using Olex2,2 the structure was solved with the ShelXT3

structure solution program and refined with the ShelXL4

refinement package.
The carbon bound hydrogen atoms were placed in

calculated positions and refined using a riding model on
attached atoms.

3 Comment

In recent years, ytterbium(III) metal-organic frameworks
(Yb–MOFs) have attracted considerable attentions due to
their structural diversity and potential applications in
various fields such as adsorption, catalysis, detection,

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

C −. () . () . () . ()
H −. . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C −. () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C −. () . () . () . ()
H −. . . .*
C . () . () . () . ()
H . . . .*
C −. () . () . () . ()
H −. . . .*
C . () . () . () . ()
H . . . .*
C −. () . () . () . ()
H −. . . .*
C −. () . () . () . ()
H −. . . .*
C . () . () . () . ()
C −. () . () . () . ()
H −. . . .*
C . () . () . () . ()
O −. () . () . () . ()
HA −. . . .*
HB −. . . .*
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degradation, etc.5–8. Nitrogen-containing carboxylic acids
are widely used as ligands in the synthesis of Yb–MOFs.5,8,9

Among these ligands, 2,2′-bipyridine-4,4′-dicarboxylic acid
(H2BPDC) has garnered considerable interest due to its
potential as a bridging ligand and abundant coordination
modes.10 In this study, a new Yb–MOFwas constructed using
H2BPDC as ligand and water as solvent.

The asymmetric unit contains two Yb(III) ions, three
deprotonated BPDC2− ligands (with two different coordination
modes), three coordinated water molecules, and one lattice
water (see figure). Yb1 and Yb2 are both 8-coordinated. Yb1
coordinates with six oxygen atoms from five deprotonated
BPDC2− ligands (O1; O5; O9; O10D, O11D; O16E; D: x, −1 + y, z;
E: −x, 1 − y, 2 − z), and two oxygen atoms from coordinated
water molecules (O3, O13). Yb2 coordinates with seven oxygen
atoms from six deprotonated BPDC2− ligands (O1A, O2A; O4;
O6A;O10B;O12; O14C; A:−x, 1− y, 1− z;B:−x, 2− y, 1− z;C: 1− x,
2 − y, 1 − z), and one oxygen atom from awater molecule (O8).
The bond distances of Yb–O range from 2.198(3) to 2.795(3) Å,
which are in agreement with distances found in similar
Yb compound.8,9 Yb1 and Yb2 are linked by a bridging BPDC2−

ligand, and the title compound was connected into a three-
dimensional MOF structure through alternating bridging
ligands and Yb(III) centers.11 The crystal structure of the title
compound is further stablized by multiple hydrogen bonds.
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