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Abstract

C»H,sNgO3B,Fg,  orthorhombic, Pccn  (no.  56),
a = 17.7949(19) A, b = 9.3979(10) A, ¢ = 15.3455(16) A,
V =2566.3(5) A%, Z = 4, Rg((F) = 0.0567, WR,e[(F?) = 0.1846,
T =296(2) K.
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Table 1: Data collection and handling.

Crystal: Colorless block

Size: 0.25 % 0.15 x 0.07 mm
Wavelength: Mo Ko radiation (0.71073 A)
u: 0.14 mm™*

Diffractometer, scan mode:
Bmax, cOmpleteness:
N(hkDmeasureds N(hk[)uniquey Rint:
Criterion for Iops, N(hkl)g:

¢ and w

28.1° >99%
32,623, 3127, 0.053
lops > 2 0(/ops), 1897

N(param),efined: 183
Programs: Bruker [1], SHELX [2-4], refinement
[5], Olex2 [6]

Table 1 contains crystallographic data, and Table 2 con-
tains the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

A solution of N-methylbenzimidazole 1.32 g (10 mmol) and
1,3-bis(2-chloroethyl)urea 0.74 g (4 mmol) in 10 mL ethanol
was heated at 353 K for 38 h under N.. After that the reaction
mixture was cooled to room temperature, the white pre-
cipitate was collected and dissolved in 50 mL distilled
water, and silver tetrafluoroborate 0.78 g (4 mmol) was
added. In order to prevent the silver salt decomposing
when exposed to light, the whole system was put in a dark
place and stored at room temperature 5 h, removed the
white AgCl precipitate, and finally evaporated the filtrate in
vacuum. Colourless block crystals were grown from
methanol by slow evaporation at ambient room
temperature over a period of 2 weeks. Yield: 91%. 'H
NMR (500 MHz, DMSO-d¢): 6 (ppm) 3.41-3.44 (m, 4H),
4.11 (s, 6H), 4.49 (t, ] = 6.0 Hz, 4H), 6.85 (br, 2H), 7.64-7.68
(m, 4H), 8.01-8.07 (m, 4H), 10.04 (s, 2H); ®C NMR
(125 MHz, DMSO-dg): 6 (ppm) 33.18, 38.43, 47.18, 113.40,
113.44, 126.26, 126.29, 130.92, 131.79, 143.18, 157.98.
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
01 0.750000 1.250000 -0.46741(13) 0.0587 (6)
N1 0.90084 (10) 1.0697 (2) -0.35090(12) 0.0560 (5)
N2 0.85795 (10) 0.99322(19) -0.47440 (12) 0.0454 (4)
N3 0.74597 (11) 1.1287 (2) -0.59464 (12) 0.0501 (5)
H3 0.748929 1.134014 -0.650482 0.060*
C1 0.99436 (14) 1.2472 (3) -0.4105 (2) 0.0704 (8)
H1 1.012511 1.280701 -0.357507 0.085*
c2 1.02111 (15) 1.2976 (3) -0.4892 (3) 0.0844 (10)
H2 1.058155 1.367445 —-0.489254 0.101*
c3 0.99404 (14) 1.2466 (4) -0.5684 (2) 0.0793 (9)
H3A 1.014001 1.282641 -0.619869 0.095*
C4 0.93897 (13) 1.1450 (3) -0.57293(17) 0.0604 (7)
H4 0.920963 1.111445 -0.625981 0.072*
C5 0.91162 (11) 1.0951 (2) -0.49427 (14) 0.0448 (5)
cé 0.93889 (12) 1.1439 (3) -0.41512(15) 0.0509 (6)
c7 0.85328 (12) 0.9825(3) -0.38898 (15) 0.0523 (6)
H7 0.820795 0.921533 —-0.359617 0.063*
c8 0.81110 (13) 0.9160 (3) -0.53636 (17) 0.0562 (6)
H8A 0.800703 0.821833 -0.513463 0.067*
H8B 0.838480 0.904656 -0.590577 0.067*
c9 0.73694 (13) 0.9916 (3) -0.55477 (16) 0.0559 (6)
H9A 0.706696 0.932146 -0.592726 0.067*
H9B 0.709798 1.003015 -0.500399 0.067*
Cc10 0.750000 1.250000 -0.54705 (19) 0.0469 (7)
C11 0.91201 (18) 1.0821 (4) -0.25698 (17) 0.0894 (11)
H11A 0.949626 1.152858 -0.245382 0.134*
H11B 0.865625 1.109509 -0.229797 0.134*
H11C 0.928134 0.992164 -0.233972 0.134*
B1 0.65409 (19) 0.8933 (5) -0.2890 (2) 0.0760 (10)
F1 0.71942 (11) 0.9327 (3) -0.24738 (12) 0.1138(8)
F2 0.60551 (16) 1.0003 (3) -0.2864 (2) 0.1612(12)
F3 0.62177 (14) 0.7791 (3) -0.24795(14) 0.1301 (10)
F4 0.67229 (11) 0.8532(2) -0.37147 (11) 0.0955 (6)
02?2 0.7355(12) 1.231 (3) -0.2835(3) 0.105 (6)
H2A? 0.702052 1.278446 -0.301414 0.158*
H2B? 0.753411 1.237550 -0.332969 0.158*

?0ccupancy: 0.5.

Experimental details

The structures were solved by direct methods using
SHELXT [3] and refined with SHELXL [4] following estab-
lished refinement strategies [5] via OLEX-2 [6]. Carbon-
bound H atoms were placed in calculated positions (C-H
0.95 A) and were included in the refinement in the riding
model approximation, with Us,(H) set to 1.2 Ugy(C). All
other hydrogen atoms bonded to heteroatoms were located
on a difference Fourier map.
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Ionic liquids are salts that can melt at temperatures below
100 °C and are typically composed of large and unsym-
metrical organic cations and organic or inorganic anions
[7]. ILs have been recognized as new green solvents for
chemical reactions [8], extractions [9], catalysis [10], gas
absorption [11], and promising candidate materials for
electrolytes in electrochemical devices [12].

The asymmetric unit of the title compound contains one
half of a bisbenzimidazolium diaction, one tetrafluoroborate
anion and water molecules near to a two-fold axis with an
occupancy of 0.5 (see the Figure), and lattice water was
omitted for clarity. The bond lengths and angles are all in the
expected ranges [13]. A carbon—oxygen double bonds exist in
the compound, the C-O bond distance (C10-01) is
1.222(4) A, the angles of 01-C10-N3 and N3-C10-N3'
(' = 1.5-x, 2.5-y, z) are 122.6(3)°, respectively. The counter
tetrafluoroborate anions are located at the side of the
benzimidazolium ring, the benzimidazolium group can
make a strong interaction with tetrafluoroborate through
(C-H)"-X" type ionic hydrogen bonding, where the ionic
hydrogen-bonding distances are 2.496 A [(C7-H7)'-F1],
and 2.471 A [(N3-H3)-F1; i = 1.,5-x, y, —0.5 + z]. There is
also an intermolecular stacking interaction
(distance = 3.749 A).
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