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Abstract
C75H76N10O23Tb2, triclinic, P − 1 (no. 2), a = 10.4524(13) Å,
b = 12.9626(16) Å, c = 15.2003(18) Å, α = 108.674(2)∘,
β = 94.931(2)∘, γ = 101.617(2)∘, V = 1885.8(4) nm3, Z = 1,
Rgt(F ) = 0.0236, wRref(F 2) = 0.0584, T = 296 K.

CCDC no.: 2268022

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

1 Source of material

0.3 mmol p–acetylamino benzoic acid, 0.2 mmol 2,2′-bipyr-
idine (2,2′-bipy) and 0.1 mmol terbium(III) acetate hydrate
were dissolved in 15 mLmixed solvent (Vmethanol:Vwater = 3:1).
The pH value was adjusted to about 6.5 with 0.1 M NaOH
solution. The reaction mixture was refluxed for 4 h under
stirring. After that, the mixture was placed in a 25 mL hy-
drothermal reaction kettle. The vessel was sealed and heated
at 160 °C for 48 h. Afterwards the system was cooled to room
temperature. The resultant solution was filtered and the
filtrate was kept untouched and evaporated slowly at room
temperature. The colorless and transparent crystals were
obtain.

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × .mm
Wavelength: MoKα radiation (. Å)
μ: .mm−

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

Programs: SHELX [–]
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2 Experimental details

The H atoms bound to C atoms were placed in idealized
positions and treated as riding on their parent atoms, with
d(C–H) = 0.96 Å (methylene), with Uiso(H) = 1.5Ueq(C), and
d(C–H) = 0.93 Å (aromatic), with Uiso(H) = 1.2Ueq(C).

3 Comment

In the domain of rare earth chemistry, the study of rare
earth-organic complexes has attracted much attention due
to their potential applications in many fields such as organic
electroluminescent materials, agricultural light conversion

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

C . () . () −. () . ()
H . . −. .*
C . () . () . () . ()
H . . . .*
C . () . () −. () . ()
C . () . () −. () . ()
HA . . −. .*
HB . . −. .*
HC . . −. .*
Ca . () . () . () . ()
HAa . . . .*
HBa

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

aOccupancy: ..

156 Z.-W. Xu et al.: Crystal structure of aqua(tris(4-(acetylamino)-benzoato-k2O,O′))-[2,2′-bipyridine-k2N,N′] terbium(III)-methanol-hydrate, C35H40N5O12Tb



film, high efficiency fluorescent powder for compact lamp,
luminescence labeling, magnetic molecular materials, catal-
ysis and so on [4–6]. Nowadays, much attention has been
focused on Tb(III) and Eu(III) complexes with carboxylates as
ligands [7–9]. p–Acetamidobenzoic acid is a widely used aro-
matic carboxylic acid: it is the rawmaterial for the synthesis of
non-barbiturate hypnotic sedative quinazoline-4-one de-
rivatives [10], and also the raw material for the synthesis of
fluorescentwhitening agent and anti-asthmadrugN-cinnamyl
anthranilic acid [11]. As a ligand, p-acetaminobenzoate and the
paracetaminobenzoic acid can coordinate with transition
metal ions as end-group ligand or bridging ligand, and is also
the donor and acceptor of hydrogen bond, which is conducive
to the formation of structurally stable complexes [12] The
ORTEP diagram is presented in the Figure. As shown inFigure,
complex 1 consists of one Tb ion, three p-acetamidobenzoate
anions (AAB), one 2,2′-bipy molecules, two water molecules
and onemethanol molecule. The central Tb ion is coordinated
with two nitrogen atoms from 2,2′-bipy, and seven oxygen
atoms from three AAB anions and one water molecule.
The Tb(III) ion adopts a single-capped square antiprism
coordination geometry, where the cap position is occupied by
O10. Atoms O1, O4, N1 and N2 give the upper plane of the
square antiprism, and atoms O2, O5, O7 and O8 determine the
plane below. Their plane equations are −3.215x + 12.632y –

1.730z = 8.2531 and −4.989x + 12.392y + −3.405z = 4.3340. The
average distance of the atoms in the plane is 0.0310 Å and
0.04631 Å, respectively, and their dihedral angle is 13.5°.
The bond lengths Tb1–O1, Tb1–O2, Tb1–O4, Tb1–O5, Tb1–O7,
Tb1–O8 and Tb1–O10 are 2.495(2), 2.4509(19), 2.386(2), 2.453(2),
2.428(2), 2.474(2) and 2.395(2) Å, respectively, which are in the
normal ranges [11, 12]. The bond lengths of Tb1–N1 andTb1–N2
are 2.537(2) and 2.527(2) Å, with the average to be 2.532 Å.
Otherwise, the shortest center distance between aromatic
cycles of 2-(tert-pentyl)anthracene group is 3.736 Å, little
longer than 3.700 Å, indicating π–π stacking interaction
between the aromatic rings.
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