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Abstract
C13H22F12N4P2, monoclinic, P21/c (no. 14), a = 25.252(3) Å,
b = 8.3297(9) Å, c = 23.268(2) Å, β = 116.271(1)°,
V = 4388.7(8) Å3, Z = 8, Rgt(F ) = 0.0661, wRref(F

2) = 0.2191,
T = 296(2) K.

CCDC no.: 2100044

One of the two crystallographically independent cations of
the title 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. Source of material

1-Propylimidazole (4.40 g, 0.04 mol) was dissolved in
acetonitrile (25 mL), dibromomethane (3.47 g, 0.02 mol)
was quickly added under stirring. The mixture was vigor-
ously stirred at 85 °C for about 12 h. After the reaction
completed (monitored by thin layer chromatography
(TLC)), a white solid was produced after cooling. The white
solid was filtered, crushed, and washed with ethylacetate
and diethyl ether three times respectively. Then residual
solvent was removed, and the white powder intermediate
(C1PM-Br)was dried in vacuo (7.6 g, yield 96.57%). Then the
intermediates (C1PM-Br) (1.97 g, 0.005 mol), potassium
hexafluoro phosphate (2.48 g, 0.012 mol) was dissolved in

Table : Data collection and handling.

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

Diffractometer, scan mode: Bruker APEXII, 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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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 . . . .*
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 . () . () . () . ()
Ca

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

. −. . .*
HBa

. −. . .*
HCa

. . . .*
Ca

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

. . . .*
HBa

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

. −. . .*
HEb . . . .*
HFb . −. . .*
C′b . () . () . () . ()
HCb

. . . .*
HDb

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

. . . .*

Table : (continued)

Atom x y z Uiso*/Ueq

HBa
. . . .*

HCb
. . . .*

HDb
. . . .*

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

. . . .*
HBc

. . . .*
HCd

. . . .*
HDd

. . . .*
Cd

. () . () . () . ()
HAd

. . . .*
HBd

. . . .*
Cd

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

. . . .*
HBd

. . . .*
HCd

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

. . . .*
HDc

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

. . . .*
HEc . . . .*
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
Fe

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

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

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

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

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

. () . () . () . ()
F′f . () . () . () . ()
F′f . () . () . () . ()
F′f . () . () . () . ()
F′f . () . () . () . ()
F′f . () . () . () . ()
F′f . () . () . () . ()
P . () . () . () . ()
Fg

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

. () . () . () . ()
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water (30mL). The mixture stirred well for 8 h at 105 °C and
then cooled slowly. The crystals suitable for X-ray analysis
were obtained (yield 78.90%).

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.

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, 8]. Carrying out
research on ionic liquids is in line with the needs of the
development of green chemistry, and is also a topic of
common concern for researchers from all over theworld in
recent years [9, 10]. It is worth mentioning that in recent
years, our research group has been devoted to the
research of ionic liquids, especially imidazole ionic liq-
uids, and applied them to the catalytic conversion process
of biodiesel [11–15]. And reported four crystal structures
of 1,1′-(hexane-1,6-diyl)bis(3-ethyl-1H-imidazol-3-ium)
bis(hexafluoridophosphate), 3-(2-ethoxy-2-oxoethyl)-1-methyl-
1H-imidazol-3-ium hexafluoridophosphate(V), 3,3′-(1,2-
phenylenebis(methylene))bis(1-methyl-1H-imidazol-3-ium)
bis(hexafluoridophosphate), and 3,3′-(1,2-phenylene-bis
(methylene)) bis(1-ethyl-1H-imidazol-3-ium) bis(hexafluoro-
phosphate) [16–19]. In order to find an ionic liquid with
better catalytic effects and a higher recycling efficiency to
catalyze the reaction, we synthesized a new type of imid-
azole ionic liquid catalyst.

There are two crystallographic independent cations and
four crystallographic independent hexafluoridophosphate
anions in the asymmetric unit (only one cation is shown in
the figure). In the molecule of the title compound bond
lengths and angles are very similar to those given in the
literature [17–20]. The atoms of imidazole ring are coplanar,
and the dihedral angles between the two imidazole rings are
69 and 66°. The torsion angles of C1–C2–C3–N1, C2–C3–N1–
C4, C13–C12–C11–N4, C12–C11–N4–C8, C14–C15–C16–N5,
C15–C16–N5–C17, C26–C25–C24–N8, and C25–C24–N8–C21
are −67.4(8), 117.2(6), 50.4(9), 70.0(7), −167.9(12), 94.5(8),
175.0(10), and −107.9(8)°, respectively. In the molecule, both
propyl groups of 1,1′-(methane-1,1-diyl) bis(3-propyl-1H-imi-
dazol-3-ium) cation and four hexafluoridophosphate anions
are disordered to some extent. Never the less the structure
determination verifies the existence of the title compound.

Acknowledgments: X-ray data were collected at Instru-
mental Analysis Center Nanchang Hangkong University,
Nanchang, 330063, People's Republic of China.

Table : (continued)

Atom x y z Uiso*/Ueq

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

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

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

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

F′h . () . () . () . ()
F′h . () . () . () . ()
F′h . () . () . () . ()
F′h . () . () . () . ()
F′h . () . () . () . ()
F′h . () . () . () . ()
P . () . () . () . ()
Fi

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

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

. () . () . () . ()
Fi

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

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

. () . () . () . ()
F′j . () . () . () . ()
F′j . () . () . () . ()
F′j . () . () . () . ()
F′j . () . () . () . ()
F′j . () −. () . () . ()
F′j . () . () . () . ()
P . () . () . () . ()
Fk

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

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

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

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

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

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

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

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

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

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

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

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

aOccupancy: .(), bOccupancy: .(), cOccupancy:
.(), dOccupancy: .(), eOccupancy: .(),
fOccupancy: .(), gOccupancy: .(), hOccupancy: .(),
iOccupancy: .(), jOccupancy: .(), kOccupancy: .(),
lOccupancy: .().
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