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Abstract

C2HaoFN4P>, monoclinic, P2i/c (no. 14), a=7.012(2) A,
b=15507(5) A, ¢=10.398(2) A, B=118.945(15)°, Z=2,
V =9894(5) A, Rgt(F) = 0.0526, WRet(F?) = 01537,
T=296(2) K.

CCDC no.: 1861132

The crystal structure is shown in the figure. Tables 1 and 2
contain details on crystal structure and measurement condi-
tions and a list of the atoms including atomic coordinates and
displacement parameters.

Table 1: Crystal collection and handling.

Crystal: Block, colorless
Size: 0.20 0.16 0.14 mm
Wavelength: Mo Ka radiation (A = 0.71073 A)

u: 0.337 mm !

Diffractometer, scan mode: Bruker APEX-11 CCD, @ and
w-scans

Bmax, completeness: 25.5°,>99%

N(hkDmeasureds N(hk[)unique, Rint:  7271,1855,0.0432

Criterion for lops, N(hkDgt: lobs = 20(lgps), 1304

N(param);efined: 137

Programs: Bruker programs [1], SHELX [2]

Source of materials

1-Ethylimidazole (9.61 g, 0.1 mol) was dissolved in methyl-
benzene (20 mL), 1,2-dibromoethane (9.393 g, 0.05 mol) was
quickly added under stirring. The mixture was first reacted at
60 °C for 10 min, and then heated to 110 °C for 8 h. After the
reaction completed (monitored by TLC), a white solid was pro-
duced on slow cooling. The resulting suspension was filtered,
crushed and washed with ethylacetate and diethyl ether 3
times respectively. The white powder intermediate (C2M—
Br) dryed in vacuo (16.72 g, yield 88%). Then the intermedi-
ate (C2M—Br) (3.80 g, 0.01 mol), potassium hexafluorophos-
phate (5.38 g, 0.026 mol) was dissolved in water (40 mL). The
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A2).

Atom X y z Uiso*/Ueq
P1 0.28340(15) 0.38522(5) 0.23936(9) 0.0454(3)
F1 0.1900(4) 0.45033(15) 0.1072(3) 0.0875(8)
F2 0.0508(5) 0.37866(16) 0.2265(4) 0.1022(10)
F3 0.2283(4) 0.30818(14) 0.1285(2) 0.0802(7)
F4 0.5143(4) 0.3942(2) 0.2504(3) 0.0996(9)
F5 0.3377(5) 0.46287(15) 0.3512(3) 0.0870(8)
F6 0.3755(6) 0.32007(17) 0.3715(3) 0.1119(11)
N1 0.4895(4) 0.12781(15) 0.2988(3) 0.0433(6)
N2 0.1745(4) 0.07467(16) 0.1524(3) 0.0427(6)
C1 0.3488(5) 0.11304(19) 0.1608(3) 0.0437(7)
H1 0.3684 0.1273 0.0811 0.052
Cc2 0.2090(6) 0.0638(2) 0.2936(4) 0.0513(8)
H2 0.1145 0.0380 0.3212 0.062
c3 0.4035(6) 0.0973(2) 0.3827(4) 0.0530(9)
H3 0.4696 0.0996 0.4847 0.064
C4 0.0145(5) 0.0460(2) 0.0173(3) 0.0464(8)
H4A 0.0340 0.0831 0.0633 0.056
H4B 0.1441 0.0502 0.0279 0.056
C5 0.7064(6) 0.1674(2) 0.3568(4) 0.0598(10)
H5A 0.8160 0.1251 0.4155 0.072
H5B 0.7177 0.2148 0.4211 0.072
Cé6 0.7543(6) 0.2004(3) 0.2416(5) 0.0733(12)
H6A 0.7512 0.1535 0.1803 0.110
H6B 0.8961 0.2266 0.2870 0.110
H6C 0.6467 0.2424 0.1827 0.110

mixture stirred well for 12 h at 95 °C and then cooled slowly
to give the crystals.

Experimental details

All H atoms were included in calculated positions and refined
as riding atoms, with C—H = 0.90-0.97 A with Ujs,(H)=1.5
Ueq(C) for methyl H atoms and 1.2 Ueq(C) for all other H atoms.

Comment

Ionic liquid, as a new type of environmentally friendly solvent
and liquid acid base catalyst, owing to the advantages of
adjustable structure, high catalytic efficiency, mild condi-
tions, and can be recycled, etc, has been widely used in
biomass energy. many fields of research. Because of the
unique physical and chemical properties of ionic liquids, they
have potential advantages of biodiesel preparation [3-5]. In
recent years, various functional ionic liquids have been syn-
thesised, and have been used to prepare biodiesel highly effi-
ciently and environmental friendly [6, 7]. It was found that
dinuclear alkaline ionic iquid bis-(3-methyl-1-imidazolium-)
ethlyene dihydroxide ([MC2]JOH) shows excellent catalytic
efficiency, the highest conversion rate of cotton seed oil was
up to 98.5% [8]. Our group is still focused on the prepara-
tion of biodiesel catalyzed by ionic liquid [9, 10] and already
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reported some structures directly reacted to the title com-
pound [11-13]. In order to find the ionic liquid catalyst with
better catalytic efficiency, we were engaged in the synthesis
of new ionic liquid catalysts with imidazole.

Bond lengths and angles within the imidazloe ring are
very similar to those given in the literature for diimidazloe
ionic liquid [11-14]. The asymmetric unit of the title struc-
ture consists of one half of C2M** cation (1,1’-(ethane-1,2-diyl)
bis(3-ethyl-1H-imidazol-3-ium)) and one [PFg] anion (cf. the
figure). Two cationic 1-ethylimidazolium rings were bound to
the both sides of ethyl group. The two imidazole rings are crys-
tallographically dependant, planar and parallel to each other.
The torsion angle of C4-N2-C2-C3 and C4’-C4-N2-C1 is 178.2°
and 86.4° respectively.
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