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Abstract
C19H24Cl4N4O1, triclinic, P1 (no. 2), a = 8.5930(4) Å,
b = 12.0814(5) Å, c = 12.2430(5) Å, α = 69.805(2)°,
β = 75.2820(10)°, γ = 86.733(2)°, V = 1153.07(9) Å3, Z = 2,
Rgt(F) = 0.0411, wRref(F

2) = 0.1053, T = 296 K.

CCDC no.: 2081427

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

Source of material

About 8.5 g of vinyl imidazole and 5 g of α,α-Dichloro-
p-xylenewere dissolved in 30mLofDMSO. Then, themixture
was stirred at 50 °C for 24 h under nitrogen atmosphere. After
the reaction was completed, the crude product was washed
with ether for several times, and then filtered and dried in
vacuum at room temperature to constant weight. The final
colorless crystals were obtained by slowly evaporating the
solution of the title compound at room temperature.

Experimental details

All the H atoms on the benzene rings were placed geomet-
rically and included with fixed Uiso parameters.

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 [], Olex [, ]
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Comment

The diverse applications of polymerized ionic liquids (PILs),
in polymer electrolytes, electrochemical devices, smart ma-
terials, catalyst support the construction of porous poly-
mers, and antibacterial materials, require different PIL
structures and properties [4]. The design and synthesis of
PIL relies on the direct continuous chain growth polymeri-
zation of ionic liquid (IL) monomers [5]. Here, a novel
vinylimidazolium-based IL was synthesized, which can be
used as a cross-linking agent as well as a functional
monomer for the preparation of adsorbents.

Single-crystal X-ray diffraction reveals that the title

compoundcrystallizes in the triclinic spacegroupP1 andeach
asymmetric unit contains two crystallographically indepen-
dent halves of 3,3′-(1,4-phenylenebis(methylene)) bis(1-vinyl-
1H-imidazol-3-ium) cations located on inversion centers, two
chloride anions as the counterions, one dichloromethane
(DCM) and onewatermolecule (see the left part of the Figure).
The DCM molecules are found to be disordered over two po-
sitionswith theoccupancies of 0.552(9):0.448(9). TheC–Cand
C–Nbond lengths in theorganic cationsare all in the expected
ranges [6–8]. The organic cations in the crystal structure use
their conformationalflexibilitybya rotationabout theC3–C4–
N1 and C12–C13–N4 single bonds, respectively and the cor-
responding dihedral angles between the imidazole rings and
the phenyl rings are 75.8(3) and 78.6(2)°, respectively, which
are comparable to some analogs of the organic cations [9, 10].
The imidazole rings in the same organic cation are perfectly
parallel (forced by the space group symmetry and the position
of the cation) and located on the opposite sides of the benzene
rings,which resulted in the formationof the lightningshapeof
the organic cations. Furthermore, the vinyl groups (C8–C9,
C17–C18) are nearly coplanar with the imidazole rings.

Organic cations, chloride anions, andwatermolecules are
connected by C–H/Cl, O–H/Cl and C–H/O hydrogen
bonds. Chloride anions all accept at least three hydrogen
atomsand theoxygenatomfromthewatermoleculeaccepts at
least two hydrogen atoms from the organic cations. All Cl/H
andO/Hdistances are obviously shorter than the typical van
der Waals distances and similar hydrogen bonds have been
observed in some reported crystals [11–13]. These hydrogen
bonds joined these components together to generate a three-

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

Atom x y z Uiso*/Ueq

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

. () . () . () . ()
ClBb

. () . () . () . ()
ClAb

. () . () . () . ()
ClBa

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

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

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

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

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

Table : (continued)

Atom x y z Uiso*/Ueq

HB . () . () . () . ()*

aOccupancy: . (), bOccupancy: . ().
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dimensional (3D) framework and the voids in this framework
are further filled with the DCMmolecules via the C–H/π and
Cl/π interactions between the DCM molecules and organic
cations (see the rightpart of theFigure). Thedistancesbetween
thehydrogen atomsofDCMmolecules and the centroids of the
benzene rings are shorter than 2.75 Å, while the distances be-
tween the Cl atoms of DCMand the centroids of the benzene or
imidazole rings are in the range of 3.386(4)–3.793(6) Å.
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