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Abstract
C51H33F18O8P2Sm, monoclinic, P21/c (no. 14), a = 12.8193(9) Å,
b = 13.4721(8) Å, c = 30.280(2) Å, β = 91.227(3)°, V = 5,228.2(6) Å3,
Z = 4, Rgt(F ) = 0.0370, wRref(F 2) = 0.1025, T = 100.0 K.

CCDC no.: 2351578

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.

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker APEX-II CCD, 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: Bruker, SHELX, , Olex 
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

C . () −. () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

H . . . .*

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

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

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

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

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

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

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

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

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

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

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

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

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

F . () . () . () . ()
F −. () . () . () . ()
F −. () . () . () . ()
F −. () . () . () . ()
F −. () . () . () . ()
F −. () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
Fa . () . () . () . ()
Fb . () . () . () . ()
Fc . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
F . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
P . () . () . () . ()
P . () . () . () . ()
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1 Source of material

The hexafluoroacetylacetone (6 FAAT) (0.312 g, 1.5 mmol)
was dissolved in 10 ml ethanol, and 1 ml aqueous solution of
samarium acetate monohydrate (0.164 g, 0.5 mmol) was
added dropwise into the solution. The mixtures were stirred
for 2 h at room temperature, and then add 10 ml of ethanol
solution of triphenylphosphine oxide (TPPO) (0.279 g,
1.0 mmol). After stirring overnight and heating to concen-
trate the solution, a crystalline precipitate is formed. The
complexes were dissolved in ethyl acetate/ethanol (1:1) and
stilled several days. Crystals were obtained in the form of
single crystals which are suitable for X-ray measurements.

2 Experimental details

The data were collected using Bruker,1 the structure of
crystal was solved by SHELXT2 program within Olex23 and
refined by SHELXL.4

3 Comment

Rare earth organic complexes have extensive application
value in fields such as fluorescence, biology, and magnetic
materials, and have received increasing attention.5–8 The
title compound consists of three FAAT anions, two TPPOs,

and one metal samarium(III) ion. The action of TPPO is to
saturate the remaining coordination number of samarium
ions.9

Acknowledgment: This work was supported by the Jilin
Agricultural Science and Technology University Students
Science and Technology Innovation Training Program Proj-
ect (GJ202211439019) and the Key Discipline of Biology.
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.
Author contributions: All the authors have accepted re-
sponsibility for the entire content of this submitted manu-
script and approved submission.

References

1. BRUKER. SAINT and SADABS; Bruker AXS Inc.: Madison, Wisconsin, USA,
2000.

2. Sheldrick, G. M. SHELXT – Integrated Space-Group and Crystal-Structure
Determination. Acta Crystallogr. 2015, A71, 3–8.

3. Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. J.; Howard, J. A. K.; Puschmann,
H. OLEX2: A Complete Structure Solution, Refinement and Analysis
Program. J. Appl. Crystallogr. 2009, 42, 339–341.

4. Sheldrick, G. M. Crystal Structure Refinement with SHELXL. Acta
Crystallogr. 2015, C71, 3–8.

5. Binnemans, K. Lanthanide-Based Luminescent Hybrid Materials. Chem.
Rev. 2009, 109, 4283–4374.

6. Aulsebrook, M. L.; Graham, B.; Grace, M. R.; Tuck, K. L. Lanthanide
Complexes for Luminescence-Based Sensing of Low Molecular Weight
Analytes. Coord. Chem. Rev. 2018, 375, 191–220.

7. Ortu, F. Rare Earth Starting Materials and Methodologies for Synthetic
Chemistry. Chem. Rev. 2022, 122, 6040–6116.

8. Richardson, G.M.; Howarth, J.; Evans,M. J.; Edwards, A. J.; Cameron, S. A.;
Anker, M. D. Reactivity of a β-Diketiminate Ytterbium(II) Hydride with
Cyclopentadiene Derivatives. J. Coord. Chem. 2022, 75, 1954–1966.

9. Liu, Q.; Cai, P. J.; Wan, X. Y.; Zhang, S.; Du, K.; Yin, Q. Neodymium
Ternary Complexes with 2,4,6-Tri(2-Pyridyl)-1,3,5-Triazine: Synthesis,
Crystal Structure and Fluorescence Property. J. Mol. Struct. 2019, 1193,
151–157.

Table : (continued)

Atom x y z Uiso*/Ueq

Sm . () . () . () . ()
FAd . () . () . () . ()
FAe . () . () . () . ()
FAf . () . () . () . ()

aOccupancy: .(), boccupancy: .(), coccupancy: .(), doccupancy:
.(), eoccupancy: .(), foccupancy: .().
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