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The title compound, [ZnBr2(C4H8O2)]n or ZnBr2�(dioxan),

has a zigzag chain structure in which the 1,4-dioxan molecules

link tetrahedrally coordinated Zn atoms. Each dioxan ring sits

on a centre of symmetry. The ZnÐBr distances are 2.3110 (8)

and 2.3169 (8) AÊ , and angle Br1ÐZn1ÐBr2 is 124.53 (3)�.
The ZnÐO distances are 2.054 (4) and 2.043 (3) AÊ , and angle

OÐZnÐO is 89.6 (15)�.

Comment

1,4-Dioxan forms crystalline adducts with a very wide range of

metal halides, nitrates and perchlorates. Phase diagrams of

ternary systems (metal halide±dioxan±water) by Lynch and

co-workers (e.g. Weicksel & Lynch, 1950; Schott & Lynch,

1966) show that there is competition between water and

dioxan at 298 K. Some metals give a hydrate as the only solid

product, others give only a dioxan adduct, and a third group

form both of these together with ternary compounds.

Structural studies have shown that dioxan may be coordi-

nated directly to a metal or may form hydrogen bonds with the

H atoms of coordinated water molecules (e.g. Barnes &

Weakley, 1976; Barnes, 2004a). The chair-shaped dioxan

molecules cannot chelate. They almost invariably form 1,4-

bridges in which each O atom usually coordinates to only one

metal atom but may form one or two hydrogen bonds.

ZnCl2�2(dioxan) (Boardman et al., 1983) has an unusual

trigonal pyramidal chain structure which includes a mono-

dentate dioxan. In the present work, we report the structure at

150 K of ZnBr2�(dioxan), (I).

Fig. 1 shows that (I) consists of zigzag chains, parallel to c, in

which dioxan molecules bridge tetrahedrally coordinated zinc

atoms. The two independent dioxan molecules lie about the

centres of inversion at (1
2, 0, 1

2) for O1, C2 and C3, and at (1
2, 0,

0) for O4, C5 and C6. Selected geometric parameters are given

in Table 1. The ZnÐBr distances are 2.3110 (8) and

2.3169 (8) AÊ . These are signi®cantly shorter than those in

[ZnBr2(H2O)2]�H2O.2(1,8-cineol) [2.360 (2) AÊ , also deter-

mined at 120 K (Barnes, 2004b)] and the room-temperature

structures of K2ZnBr4 (2.405 AÊ ; FaÂbry et al., 1993) and

ZnBr2�2H2O (2.483 AÊ ; Duhlev et al., 1988).

The sums of covalent radii are ZnÐBr = 2.45 AÊ and ZnÐ

O = 1.97 AÊ , while the sums of ionic radii give ZnÐBr = 2.78 AÊ

and ZnÐO 2.28 AÊ . These values suggest that the ZnÐBr
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interactions in all these compounds are largely covalent. The

ZnÐO distances in (I) [2.054 (4) and 2.043 (3) AÊ ] are not

signi®cantly different from the ZnÐOH2 distances in

[ZnBr2(H2O)2]�H2O.2(1,8-cineol) and ZnBr2�2H2O.

In (I), the torsion angles C3aÐC2ÐO1ÐZn1 [155.3 (2)�]
and C5bÐC6ÐO4ÐZn1 [154.2 (2)�] show that the direction

of the OÐZn vectors is close to equatorial rather than the

equatorial/axial average often found in dioxan complexes of

metal salts (Barnes & Weakley, 1976). Each of the fragments

Zn1ÐO1� � �O1aÐZn1a and Zn1ÐO4� � �O4bÐZn1b has a

torsion angle of 180� [symmetry codes: (a) 1 ÿ x, ÿy, 1 ÿ z;

(b) 1 ÿ x, ÿy, 2 ÿ z]. The angle between the planes C2/C2a/

C3/C3a and C5/C5b/C6/C6b is only 25.2 (4)�. Taken together,

these factors produce a very compact zigzag chain structure,

which minimizes steric hindrance between the dioxan mol-

ecules at the Zn atom. This allows the OÐZnÐO angle to be

only 89.6 (15)� and so provides space for the unusually close

approach of the Br atoms to the zinc, and the large Br1Ð

Zn1ÐBr2 angle of 124.53 (3)�.

Experimental

Crystals of (I) were obtained by slow evaporation of a solution of

ZnBr2 in dioxan at room temperature, under anhydrous conditions.

Crystal data

[ZnBr2(C4H8O2)]
Mr = 313.29
Monoclinic, P21=n
a = 7.1326 (2) AÊ

b = 12.0376 (4) AÊ

c = 9.8312 (3) AÊ

� = 99.4200 (14)�

V = 832.72 (4) AÊ 3

Z = 4

Dx = 2.499 Mg mÿ3

Mo K� radiation
Cell parameters from 2831

re¯ections
� = 1.9±27.5�

� = 12.48 mmÿ1

T = 150 (2) K
Block, colourless
0.30 � 0.20 � 0.20 mm

Data collection

Nonius KappaCCD area-detector
diffractometer

' and ! cans
Absorption correction: multi-scan

(SORTAV; Blessing, 1995)
Tmin = 0.052, Tmax = 0.083

2831 measured re¯ections

1885 independent re¯ections
1606 re¯ections with I > 2�(I)
Rint = 0.031
�max = 27.5�

h = ÿ9! 8
k = ÿ15! 12
l = ÿ12! 12

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.042
wR(F 2) = 0.106
S = 1.10
1885 re¯ections
83 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0512P)2

+ 3.2775P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 1.37 e AÊ ÿ3

��min = ÿ0.96 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0142 (10)

Table 1
Selected geometric parameters (AÊ , �).

Zn1ÐO1 2.043 (3)
Zn1ÐO4 2.054 (4)

Zn1ÐBr1 2.3110 (8)
Zn1ÐBr2 2.3169 (8)

O1ÐZn1ÐO4 89.60 (15)
O1ÐZn1ÐBr1 111.75 (11)
O4ÐZn1ÐBr1 106.06 (10)
O1ÐZn1ÐBr2 107.24 (10)
O4ÐZn1ÐBr2 112.16 (11)

Br1ÐZn1ÐBr2 124.53 (3)
C3ÐO1ÐZn1 117.8 (3)
C2ÐO1ÐZn1 122.1 (3)
C5ÐO4ÐZn1 119.1 (3)
C6ÐO4ÐZn1 121.9 (3)

The H atoms were included in calculated positions and treated as

riding atoms; CÐH = 0.99 AÊ and Uiso(H) = 1.3Ueq(parent C atom).

The highest peak lies on the Zn1±Br1 vector, 1.11 AÊ from Zn1.

Data collection: DENZO (Otwinowski & Minor, 1997) and

COLLECT (Hooft, 1998); cell re®nement: DENZO and COLLECT;

data reduction: DENZO and COLLECT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1990); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

PLATON (Spek, 1999); software used to prepare material for

publication: SHELXL97.

We thank the EPSRC and Professor M. B. Hursthouse for

collection of data at Southampton University.
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Figure 1
The structure of (I), showing the atom-labelling scheme and 50%
probability displacement ellipsoids. [Symmetry codes: (a) 1 ÿ x, ÿy,
1 ÿ z; (b) 1 ÿ x, ÿy, 2 ÿ z.]
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