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In the title compound, C22H10Br4, the two outer aromatic rings

are offset from the plane occupied by the central ring.

Comment

The title compound, (I), is a synthetic precursor employed in

the preparation of syn- and anti double-bent [5]phenylenes

(Bong et al., 2004). The latter compounds have unusual elec-

tronic properties which offer potential use as electroactive

materials (Morikita et al., 2001). As part of these synthetic

studies, single crystals of (I) were isolated and an X-ray

diffraction study undertaken to elucidate the molecular

structure.

The three aromatic rings in (I) (Fig. 1) are not coplanar. The

dihedral angle between ring 1 (atoms C1–C6) and the central

ring 2 (C9–C15) is 28.10 (1)�, while that between ring 2 and

ring 3 (C18–C23) is significantly greater, being 41.60 (2)� in the

opposite direction. The dihedral angle between rings 1 and 3 is

64.81 (4)�.

The C—Br bond distances (Table 1) are all very similar, and

fall within the range 1.88–1.89 Å expected for such linkages
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Figure 1
The structure of (I), with displacement ellipsoids drawn at the 50%
probability level.



(Allen et al., 1987). The C C triple bonds are both approxi-

mately 1.19 Å, while the connections between the Csp2 atoms

and their aromatic neighbors are between 1.43 and 1.45 Å. All

these dimensions are in excellent agreement with previously

reported examples (Allen et al., 1987).

Experimental

Compound (I) was prepared as previously described (Bong et al.,

2004). Single crystals were obtained by slow evaporation of a satu-

rated chloroform solution of (I) at room temperature.

Crystal data

C22H10Br4

Mr = 593.94
Monoclinic, P21=n
a = 10.0580 (7) Å
b = 8.8663 (6) Å
c = 21.870 (2) Å
� = 96.481 (1)�

V = 1937.8 (3) Å3

Z = 4

Dx = 2.036 Mg m�3

Mo K� radiation
Cell parameters from 2451

reflections
� = 2.3–24.6�

� = 8.34 mm�1

T = 158 K
Tablet, colorless
0.21 � 0.19 � 0.10 mm

Data collection

Bruker SMART 1000
diffractometer

! scans
Absorption correction: multi-scan

(Blessing, 1995)
Tmin = 0.189, Tmax = 0.435

8588 measured reflections

3198 independent reflections
2541 reflections with F 2 > 3�(F 2)
Rint = 0.038
�max = 24.7�

h = �11! 11
k = �10! 10
l = �22! 25

Refinement

Refinement on F
R[F 2 > 2�(F 2)] = 0.034
wR(F 2) = 0.042
S = 1.48
2541 reflections
215 parameters

H-atom parameters constrained
w = 1/[�2(Fo) + 0.00022|Fo|2]
(�/�)max < 0.001
��max = 0.36 e Å�3

��min = �0.64 e Å�3

Table 1
Selected bond lengths (Å).

Br1—C1 1.885 (5)
Br2—C10 1.887 (4)
Br3—C12 1.895 (4)
Br4—C18 1.882 (5)
C6—C7 1.438 (6)

C7—C8 1.189 (6)
C8—C9 1.449 (6)
C13—C15 1.437 (6)
C15—C16 1.193 (6)
C16—C17 1.433 (6)

H atoms were included in the riding-model approximation, with

C—H = 0.97 Å and Uiso(H) = 1.2Ueq(C).

Data collection: SMART (Bruker, 1999); cell refinement: SAINT

(Bruker, 2002); data reduction: SAINT; program(s) used to solve

structure: SIR92 (Altomare et al., 1993); program(s) used to refine

structure: TEXSAN (Molecular Structure Corporation and Rigaku,

1998); molecular graphics: ORTEP3 (Farrugia, 1997); software used

to prepare material for publication: TEXSAN.
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