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Abstract
C9H15F6N2O2P, monoclinic, P21/n (no. 14), a = 8.3781(15) Å,
b = 13.970(3) Å, c = 12.904(2) Å, β = 104.500(2)°,
V = 1462.3(5) Å3, Z = 4, Rgt(F) = 0.0677, wRref(F

2) = 0.1977,
T = 296(2) K.

CCDC no.: 2088350

The molecular structure is shown in the figure (Atoms are
shownwith arbitrary radii). Table 1 contains crystallographic
data and Table 2 contains the list of the atoms including
atomic coordinates and displacement parameters.

Source of material

Ethyl bromoacetate (7.5mL, 0.067mol)was added dropwise
to a stirred solution of 1-ethylimidazole (5.77 g, 0.06 mol) in

THF (60mL). The mixture was stirred vigorously at −5 °C for
1.5 h, then at room temperature for 5–8 h. After the reaction
completed (monitored by TLC), the THF top phase was
decanted and the product washed with ethyl acetate and
diethyl ether three times, respectively. Then residual solvent
was removed, and the product was dried in vacuo at 60 °C
for 1 h to give a white powder solid in 85.5% yield. Then the
intermediate (3-(2-ethoxy-2-oxoethyl)-1-ethyl-1H-imidazol-
3-ium bromide) (1.32 g, 0.005 mol) and KPF6 (1.08 g,
0.0058 mol) were dissolved in water (25 mL). The mixture
stirred at 80 °C for 14 h, and then cooled slowly. The crystals
were obtained in 25% yield.

Experimental details

All H atoms were included in calculated positions and
refined as riding atoms, with C–H = 0.90–0.97 Å with
Uiso(H) = 1.5 Ueq(C) for methyl H atoms and 1.2Ueq(C) for all
other H atoms. The ethyl group is disordered (see Table 2
and the Figure).

Comment

As a room temperaturemolten salt, some ionic liquids have
been recognized as a new type of substance [5]. Most of
them exist in liquid form at relatively low temperatures
(below 100 °C) or room temperature [6]. Due to their wide

Table : Data collection and handling.

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

Diffractometer, scan mode: Bruker APEX-II, 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 [, ],
Diamond []
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electrochemical window [7], they have a wide application
prospect in extraction [8], biocatalysis [9], and material
synthesis [10] compared to traditional solvents. In recent
years, some hexafluorophosphate ionic liquids have been
extensively studied due to their superior physical and
chemical properties [11, 12]. Therefore, in order to keep up
with the pace of green chemistry, we are committed to find

hexafluorophosphate ionic liquids with better catalytic
and recycled utilization efficiency [5, 13–17].

In the title structure bond lengths and angles within 3-
(2-ethoxy-2-oxoethyl)-1-ethyl-1H-imidazol-3-ium and in the
counter anion hexafluoridophosphate(V) are very similar to
those given in the literature for 3-(2-ethoxy-2-oxoethyl)-
1-vinyl-1H-imidazol-3-ium hexafluoridophosphate(V) [5, 18].
The atoms of the imidazole moiety are coplanar, and the
dihedral angle of the imidazole ring and the carboxylate
group is 58.8(2)°. The torsion angles of C3–N2–C6–C7,
N2–C6–C7–O2, C6–C7–O2–C8, and C7–O2–C8–C9 are
116.0(3)°, −167.8(2)°, −179.9(3)° and 174.3(4)°, respectively.

Acknowledgements: X-ray data were collected at Instru-
mental Analysis Center Nanchang Hangkong University,
Nanchang, 330063, People’s Republic of China.
Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.
Research funding: This work was supported by the
National Natural Science Foundation of China (No.
31760193), the Natural Science Foundation of Jiangxi
Province of China (No. 20202BABL205003) and the Key
Research Foundation of Education Department of Jiangxi
Province of China [GJJ190181, GJJ200404].
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Bruker. APEX2, SAINT and SADABS; Bruker AXS Inc.: Madison,
Wisconsin, USA, 2009.

2. Sheldrick G. M. A short history of SHELX. Acta Crystallogr. 2008,
A64, 112–122.

3. Sheldrick G. M. Crystal structure refinement with SHELXL. Acta
Crystallogr. 2015, C71, 3–8.

4. Brandenburg K. DIAMOND. Visual Crystal Structure Information
System. Ver. 4.0; Crystal Impact: Bonn, Germany, 2015.

5. Huang T., Nie X. L., Chen J., Zhao W., Xiong W. M. Crystal structure
of 3-(2-ethoxy-2-oxoethyl)-1-methyl-1H-imidazol-3-
iumhexafluoridophosphate(V), C8H13F6N2O2P. Z. Kristallogr. N.
Cryst. Struct. 2019, 234, 1077–1079.

6. ZhangQ. H., Shreeve J.M. Energetic ionic liquids as explosives and
propellant fuels: a new journey of ionic liquid chemistry. Chem.
Rev. 2014, 114, 10527–10574.

7. Huang T., Zhao W., Zhang X. H., Nie X. L., Chen J., Xiong W. M.
Synthesis and characterization of diimidazole-based
hexafluorophosphate ionic liquids. J. Mol. Liq. 2020, 320, 114465.

8. Matsumoto M., Mochiduki K., Fukunishi K., Kondo K. Extraction of
organic acids using imidazolium-based ionic liquids and their toxicity
to Lactobacillus rhamnosus. Separ. Purif. Technol. 2014, 40, 97–101.

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

Atom x y z Uiso*/Ueq

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

aOccupancy: .(), bOccupancy: .().
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