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The 150 K structure of the title compound, C20H28Br2N8, has

been shown to exhibit liquid-crystal alignment in the gross

array, enhanced by the presence of intermolecular Br� � �Br

interactions. The asymmetric unit consists of one-half of a

molecule, the remainder being generated via a crystal-

lographic inversion centre located at the centre of the benzene

ring.

Comment

The synthesis of tetrazoles from the cycloaddition reaction

between an azide and a nitrile is well established (Butler,

1996). Regioselective alkylation of tetrazoles has been the

subject of several investigations during the last 20 years

(Bethel et al., 1999; Goodger et al., 1996; Hill et al., 1996;

Zubarev & Ostrovskii, 2000). Our group has recently studied

the alkylation of 1,4-bis(1H-tetrazol-5-yl)benzene, (I), with

various alkyl halides to give bifunctional products of type (II)

with N-2 substitution in both tetrazole rings (Fleming et al.,

2004). These compounds are intermediates in the generation

of tetratetrazole macrocycles of general formula (III) which

include a cavity of variable dimensions tailored by both the

length and ¯exibility of the bridging groups X and Y (Butler &

NõÂBhraÂdaigh, 1994; Butler et al., 1992, 2001; Butler & Fleming,

1997). As part of our ongoing studies on this family of

compounds, the structure of 1,4-bis[2-(6-bromohexyl)-2H-

tetrazol-5-yl]benzene, (II), is now reported (Fig. 1).

The asymmetric unit consists of one half of a molecule, the

remainder being generated via a crystallographic inversion

centre located at the centre of the benzene ring. Both tetrazole

rings are coplanar with the benzene ring to which they are

attached (the largest deviation from the least-squares plane is

0.023 AÊ for atom C4). Analysis of the gross structure reveals

slipped � stacking, with a distance of 3.38 AÊ between the least-

squares planes of the tetrazole ring and the benzene ring of its

closest neighbour (Fig. 2). It is also probable that liquid crystal
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alignment is present along the c axis in this structure,

evidenced by an intermolecular distance of 3.4802 (4) AÊ

between proximate terminal Br atoms (Fig. 3). This distance is

considerably shorter than twice the bromine van der Waals

radius (3.90 AÊ ) and is within the range of those values

previously reported, 3.415±3.691 AÊ (Christo® et al., 2000;

Kuhn et al., 2004; Ruthe et al., 1997; Savinsky et al., 2001).

Experimental

A suspension of 1,4-bis(1H-tetrazol-5-yl)benzene (1.0 g, 4.7 mmol),

methanol (30 ml) and triethylamine (1.90 g, 19 mmol) was stirred at

333 K for an hour. 1,6-Dibromohexane (3.6 g, 14 mmol) was then

added and the mixture was heated under re¯ux for 5 h. The solvent

was removed and the product was puri®ed using column chroma-

tography (hexane/ethyl acetate 80/20 initially followed by 60/40).

Crystals suitable for X-ray diffraction were grown from acetonitrile.

Crystal data

C20H28Br2N8

Mr = 540.32
Triclinic, P1
a = 4.6290 (1) AÊ

b = 5.7030 (1) AÊ

c = 21.7111 (6) AÊ

� = 87.494 (1)�

� = 85.631 (1)�


 = 78.312 (2)�

V = 559.40 (2) AÊ 3

Z = 1
Dx = 1.604 Mg mÿ3

Mo K� radiation
Cell parameters from 20 025

re¯ections
� = 12±18�

� = 3.65 mmÿ1

T = 150 (2) K
Irregular tablet, colourless
0.60 � 0.40 � 0.12 mm

Data collection

Nonius KappaCCD diffractometer
' and ! scans
Absorption correction: multi-scan

(Blessing, 1995)
Tmin = 0.187, Tmax = 0.65

8752 measured re¯ections
3144 independent re¯ections

2680 re¯ections with I > 2�(I)
Rint = 0.075
�max = 29.9�

h = ÿ6! 6
k = ÿ7! 7
l = ÿ30! 30

Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.048
wR(F 2) = 0.131
S = 1.05
3144 re¯ections
136 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0798P)2

+ 0.1247P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 1.11 e AÊ ÿ3

��min = ÿ1.18 e AÊ ÿ3

H atoms were included at calculated positions and constrained to

an ideal geometry, with CÐH distances of 0.98 AÊ and with Uiso(H) =

1.2Ueq(C). The largest peak and deepest hole in the ®nal difference

map are located 849 and 0.769 AÊ , respectively, from atom Br1.

Data collection: COLLECT (Hooft, 1998); cell re®nement: HKL

DENZO (Otwinowski & Minor, 1997); data reduction: DENZO and

SCALEPACK (Otwinowski & Minor, 1997); program(s) used to

solve structure: SHELXS97 (Sheldrick, 1990); program(s) used to

re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEX (McArdle, 1995); software used to prepare material for

publication: SHELXL97.
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Figure 2
Plot of two neighbouring molecules in the crystal structure of (II),
showing � stacking.

Figure 3
Partial packing diagram for (II), illustrating intermolecular interactions
and liquid-crystal alignment.

Figure 1
Plot of the title molecule. Displacement ellipsoids are drawn at the 30%
probability level. Unlabelled atoms are related to labelled atoms by the
symmetry operator (ÿx, ÿy, 1 ÿ z).
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