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Diffusion of diethyl ether into a reaction mixture of zinc salts,

crown ether and calcium chloride in tetrahydrofuran (THF)

led to the title compound, [Ca(C12H24O6)(H2O)3][ZnCl4]. The

cation is linked to the anion via O—H� � �Cl hydrogen bonding.

Comment

The ability of 18-crown-6 ether (18-C-6) to form complexes

with different metal ions has been widely investigated. We

report here the synthesis and crystal structure of the title

compound, (I).

The crystal structure of (I) consists of [Ca(18—C-

6)(H2O)3]2+ cations and [ZnCl4]2� anions. The structure of the

cation is similar to that found in [Ca(18—C-6)(H2O)3][Cu5I7]

(Nurtaeva & Holt, 2002). The crystal structure of the

[ZnCl4]2� anion is in good agreement with that in reported

complexes (Jackson et al., 1981; Smolenaers et al., 1981; Otter

& Hartshorn, 2004). The cation is linked to the anion via O—

H� � �Cl hydrogen bonding (Table 1).

Figure 1
The molecular structure of (I) with 30% probability displacement
ellipsoids (arbitrary spheres for H atoms). Dashed lines indicate
hydrogen bonds.



Experimental

ZnCl2�2H2O (35 mg, 0.2 mmol), 18-C-6 (53 mg, 0.2 mmol) and CaCl2
(22 mg, 0.2 mmol) were added to THF (10 ml) and the reaction

mixture was stirred at 333 K for 6 h. The mixture was filtered and the

filtrate was reduced to 5 ml in a small tube, which was loaded into a

large vial containing 5 ml diethyl ether. The large vial was sealed and

left undisturbed at room temperature; colorless crystals of (I) were

obtained after 7 d (yield: 76%). Calculated for C12H30CaCl4O9Zn: C

25.48, H 5.35%; found: C 25.60, H 5.42%.

Crystal data

[Ca(C12H24O6)(H2O)3][ZnCl4]
Mr = 565.61
Monoclinic, P21=c
a = 12.573 (3) Å
b = 9.489 (2) Å
c = 20.546 (5) Å
� = 101.262 (3)�

V = 2404.0 (11) Å3

Z = 4
Dx = 1.563 Mg m�3

Mo K� radiation
� = 1.72 mm�1

T = 293 (2) K
Prism, colorless
0.30 � 0.25 � 0.25 mm

Data collection

Rigaku Mercury CCD
diffractometer

! scans
Absorption correction: multi-scan

(CrystalClear; Rigaku, 2002)
Tmin = 0.515, Tmax = 0.655

17093 measured reflections
5468 independent reflections
4955 reflections with I > 2�(I)
Rint = 0.035
�max = 27.5�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.108
S = 1.00
5468 reflections
244 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.06P)2 + P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.002
��max = 0.34 e Å�3

��min = �0.39 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O1W—H1E� � �Cl4 0.93 2.34 3.227 (2) 158
O1W—H1F� � �Cl2 0.86 2.48 3.306 (2) 161
O2W—H2E� � �Cl3 0.92 2.35 3.236 (2) 163
O2W—H2F� � �Cl2i 0.99 2.33 3.285 (2) 163
O3W—H3E� � �Cl4ii 0.85 2.67 3.410 (2) 146
O3W—H3F� � �Cl1ii 0.96 2.22 3.157 (2) 165

Symmetry codes: (i) �xþ 1;�yþ 1;�zþ 1; (ii) x;�yþ 3
2; z� 1

2.

Water H atoms were located in a difference Fourier map and

refined as riding in their as-found relative positions, with Uiso(H) =

1.5Ueq(O). Other H atoms were placed in calculated positions, with

C—H = 0.97Å, and refined in riding mode, with Uiso(H) = 1.2Ueq(C).

Data collection: CrystalClear (Rigaku, 2002); cell refinement:

CrystalClear; data reduction: CrystalClear; program(s) used to solve

structure: SHELXTL (Siemens, 1994); program(s) used to refine

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL.
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