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Abstract
C14H20Cl2N4O4Zn, monoclinic, P21/n (no. 14), a = 8.562(2) Å,
b = 27.953(8) Å, c = 8.804(2) Å, β = 117.092(4)°, V = 1875.9(9) Å3,
Z = 4, Rgt(F ) = 0.0441, wRref(F 2) = 0.1031, T = 296 K.

CCDC no.: 2330265

Themolecular structure is shown in thefigure. Table 1 contains
crystallographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement parameters.

1 Source of materials

1-Carboxyethyl-3-methyl imidazolium chloride was prepared
according to the reportedmethods [5]. In a 25mL round-bottom
flask, 1-carboxyethyl-3-methyl imidazolium chloride (5mmol)
and zinc powder (10mmol) were added to distilled water
(10mL). The mixture was stirred at room temperature for
3 days, followed by careful filtration and evaporation until only
a small amount of water remained. Subsequently, the mixture

was allowed to stand at room temperature for 2 weeks, and the
colorless crystals were obtained. FT-IR spectrumwas measured
on a Perkin-Elmer Spectrum 400F spectrophotometer using the
KBr pellet technique. Powder X-ray diffraction (PXRD) patterns
were collected on a BRUKER D8 Advance diffractometer at room
temperature. IR(KBr): 3141w, 3113m, 3094m, 3077m, 2921m,
2853w, 1618vs, 1573s, 1450m, 1406s, 1357w, 1333w, 1300s, 1282m,
1220w, 1175s, 1151m, 1052w, 986m, 855w, 829m, 763m, 646m,
622m, 585wcm−1.PXRD: θ = 11.6, 12.0, 12.3, 12.7, 12.9, 13.2, 13.5, 17.0,
17.2, 17.5, 19.4, 20.2, 20.6, 22.1, 22.5, 23.3, 25.2, 28.0, 21.2, 34.3°.

2 Experimental details

All hydrogen atoms in ring and methylene groups were
refined using riding coordinates with Uiso(H) = 1.2Ueq(C),
whereas the hydrogen atoms ofmethyl groupwere placed in
the idealized location with Uiso(H) = 1.5Ueq(C).

3 Comment

The functionalization of traditional ionic liquids can enrich
the number of ionic liquids, extend their applications, and
attractmore andmore attention as aneffective approach for a
special task. Carboxyl-functionalized ionic liquids not only
exhibit designability and diversity of ionic liquid but also
possess coordination ability derived from carboxyl groups to
construct the various coordinating polymers. These unique
properties make them crucial in absorption and separation,
catalysis, proton conduction, and other significantfields [6–8].

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 [], SHELX [, ]
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For example, Huang et al. [8] reported a novel clean method
for separating zinc and cobalt using a carboxyl-functionalized
ionic liquid and a higher separation effect on zinc and cobalt.
Ma and co-workers [7] have synthesized a series of carboxyl-
functionalized imidazolium salts, and further investigation

demonstrated that their hydrosilylation reactions exhibited
higher styrene conversionandβ-adduct selectivity. In thiswork,
we used the prepared carboxyethyl-3-methylimidazolium
chloride to react with zinc, and obtained a mononuclear Zn
(II) coordination compound.

The title compound crystallizes in themonoclinic system,
and its asymmetric unit, as shown in figure, contains one
Zn2+ cation, two Cl− anions, and two 3-methyl-3-imidazolium-
1-ylpropionate zwitter ions, similar to those reported in a
Cd(II) complex [9]. The central Zn2+ cation is four-coordinated
in a slightly distorted tetrahedral geometry with two Cl− an-
ions and two oxygen atoms of two carboxylate groups. In this
tetrahedron, the bond distance of Cl1–Zn1 and Cl2–Zn1 is
2.2556(12) Å and 2.2879(11) Å, respectively. Meanwhile, the
bond lengths of Zn1–O2 (1.955(3) Å) andZn1–O4 (1.988(2) Å) fall
in the desired ranges. Interestingly, the alkyl chain of car-
boxyethyl-3-methylimidazolium adopts a highly bent confor-
mation. The torsion angles of O1–C1–C2–C3 and C1–C2–C3–N1
are 6.1 (5)° and 60.2(5)°, respectively. In contrast, the carbon
atoms of methyl and ethyl groups, closest to the ring, and
imidazole ring are approximately coplanar, because the tor-
sion angles of C7–N2–C6–C5 and C3–N1–C5–C6 are −178.5(4) Å
and 176.4(4) Å. This conformation of cation is the same as
those of the anhydrous zwitterionic compound [10] and salt
with acid anion [5] in the crystal structure, but different from
that in another Zn(II) complex [11]. In the crystal packing,
neighboring complexes are connected by numerous weak
C–H⋯Oand C–H⋯Cl interactions. In addition, the C⋯C short
contact with a distance of 3.399 Å between two adjacent imi-
dazolium rings is present, forming a one-dimensional chain
along the a-axis of the crystal.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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