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Abstract
C32H56F24N8P4, triclinic, P1 (no. 2), a = 8.6769(13) Å,
b=9.8858(14)Å, c= 14.510(2)Å,α= 102.564(2)°,β=94.461(3)°,
γ = 92.152(3)°, V = 81.710(2) Å3, Z = 1, Rgt(F) = 0.0692,
wRref(F

2) = 0.2245, T = 296(2) K.

CCDC no.: 2093280

The molecular structure is shown in the figure (The anions
were omitted for clarity). Table 1 contains crystallographic

data and Table 2 contains the list of the atoms including
atomic coordinates and displacement parameters.

Source of material

1-Propylimidazole (4.41 g, 0.040 mol) and 1,4-dibromobutane
(4.43 g, 0.020 mol) were added into a flask containing
toluene (20 mL). The mixture was stirred vigorously at 110 °C
for 8 h. After the reaction has been completed (moni-
tored by TLC), the acetonitrile top phase was decanted
and the product was washed with ethyl acetate and
anhydrous diethyl ether three times respectively. The
intermediate product was dried in vacuo at 40 °C for 1 h
to give a white powder in 99.2% yield. During the anion
exchange reaction, the intermediate (2.18 g, 0.005 mol)
and KPF6 (1.84 g, 0.01 mol) were dissolved in water
(25 mL), and the reaction proceeded at 85 °C for 6 h
before the reaction mixture was allowed to cool slowly
to room temperature. After deionized water washing and
air drying, the final product was obtained in 81.27%
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.

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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Comment

Ionic liquids are composed of organic cations and inor-
ganic or organic anions [5]. Its melting point is 100 °C or
lower [6], and it has the advantages of low vapor pressure,
non-flammability, good thermal and chemical stability, and
great structural adjustability [7–11]. Hexafluorophosphate as
an anion makes ionic liquids to show good hydrophobicity
and solubility is more sensitive to temperature. This ionic
liquid can reflect the function of “low temperature multi-
phase, high temperature homogeneous” in the solvent,
which has a wide range of applications in synthesis,
extraction, etc. [12, 13]. Based on our earlier research on
aliphatic chain hydrocarbons and methyl imidazole
[14–19], we here report the title compound.

There are two anions and one cation in the asymmetric
unit (only the cation is shown in the figure). In the molecule
of the title compound bond lengths and angles are very
similar to those reported in the literature [17–19]. The atoms
of imidazole ring are coplanar, and the dihedral angles
between the two imidazole rings are 17.6(2)°. The torsion
angles of C1–C2–C3–N1, C2–C3–N1–C4, C4–N2–C7–C8,
N2–C7–C8–C9, C11–N4–C14–C15, and N4–C14–C15–C16 are
62.6(8)°, 79.5(7)°, 57.5(7)°, 54.94(7)°, 74.7(8)°, and −177.0(6)°,
respectively.

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

Atom x y z Uiso*/Ueq

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

. () . () . () . ()
Fa

. () . () . () . ()
Fa

. () . () . () . ()
Fa

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

Table : (continued)

Atom x y z Uiso*/Ueq

Fa
. () . () . () . ()

Fa
. () . () . () . ()

Fb
. () . () . () . ()

Fb
. () . () . () . ()

Fb
. () −. () . () . ()

Fb
. () . () . () . ()

Fb
. () . () . () . ()

Fb
. () −. () . () . ()

FAc
. () −. () . () . ()

FAc
. () −. () . () . ()

FAc
. () . () . () . ()

FAc
. () . () . () . ()

FAc
. () . () . () . ()

FAc
. () −. () . () . ()

FAd
. () . () . () . ()

FAd
. () . () . () . ()

FAd
. () . () . () . ()

FAd
. () . () . () . ()

FAd
. () . () . () . ()

FAd
. () . () . () . ()

aOccupancy: . (), bOccupancy: . (), cOccupancy: .
(), dOccupancy: . ().
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