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2,7-Dibromo-2,4,6-cycloheptatrien-1-one

(2,7-dibromotropone)

The title compound, C;H;Br,O, has mirror symmetry
perpendicular to the tropone ring, and forms a head-to-head
association of two nearly parallel molecules. Intermolecular
m—m, halogen-halogen and C—H-.-O interactions are
observed in the crystal structure.

Comment

Crystal engineering is the planning and construction of the
structure and properties of crystalline materials by designing
molecular building blocks (Steed & Atwood, 2000; Matsumoto
et al., 2002). Various interactions such as dipole-dipole, van
der Waals, hydrogen-bonding, n—7m, halogen-halogen, C—
H-- -7 and C—H---O interactions have been used in crystal
engineering, and the nature of halogen—halogen interactions
in crystals has long been a matter of interest and debate
(Desiraju & Parthasarathy, 1989). Aryl and aliphatic halides
have been studied as building blocks for constructing crystal
structures with halogen-halogen interactions (Karimov et al.,
1998; Tanaka et al., 2000; Matsumoto et al, 2002), while
troponoids have been an important building block for
constructing liquid crystals (Kubo et al., 2002, 2004, 2005),
ionophores (Mori et al., 1996; Yamamoto et al., 2003) and dyes
(Takeshita et al., 1989; Kubo & Mori, 2001; Kubo et al., 2001).
The troponoid system plays an important role in generating
new properties in molecular assemblies. Many crystal struc-
tures of troponoids have a m—m interaction between inter-
molecular tropones (head-to-tail) to cancel the dipole of the
troponoids (Kubo & Mori, 2001; Kubo et al., 2001). We now
report the structure of the title compound, (I), a new molec-
ular building block for constructing complicated molecular
assemblies, with the aim of contributing to a deeper under-
standing of intermolecular halogen-halogen and C—H---O
interactions.
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In (I), there is a mirror passing through the C1—O1 bond
axis and perpendicular to the tropone ring (Fig. 1). The seven-
membered ring is nearly planar; the respective deviations of
each atom from the least squares plane A defined by atoms O1
and C1—C4 are —0.057 (1), 0.088 (2), 0.036 (1), —0.026 (1)
and —0.009 (1) A. The dihedral angle between the least-
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Figure 1

Molecular structure of (I), showing 50% probability displacement

ellipsoids. Unlabelled atoms are related by the symmetry operation x,
1

-y + 3 Z.

squares planes A and B [defined by atoms C2, C2', Brl and
Brl’; symmetry code: (i) x, —y + 1 z]is 9.9 (1)°. The C—C
bond lengths of the seven-membered ring of (I) are similar to
those of tropone (Barrow et al., 1973).

Intermolecular m—rm interaction between the tropone dimer
planes (head-to-head) of (I) is observed. The C2.-.C3'
intermolecular distance between tropone planes is 3.490 (3) A
[symmetry code: (ii) x — 1, y, z], which is within the range
associated with - interactions (3.3-3.8 A; Prout et al., 1973;
Kubo et al., 2001). The value is shorter than that [3.791 (5) A]
of the intermolecular (head-to-head) contact between the C1
atoms of 5-cyanotropolone (Kubo et al., 2001).

There is an intermolecular Br- - -Br interaction (Table 2).
The Brl- - -Brl1™ distance is 3.4115 (3) A [symmetry code: (iii)
—x, —y, 2 — z], which is shorter than the sum (3.72 A) of the
van der Waals radii of Br atoms (Desiraju & Parthasarathy,
1989), and shorter than the Br- - -Br distances in hexabromo-
benzene [3.564 (1) and 3.696 (1) A; Baharie & Pawley, 1979].
There is also an intermolecular C—H---O hydrogen bond
(Table 2). The H- - -O distance is similar to those of [Hg(NOs),
(18-crown-6)] (2.48 A; Calleja & Steed, 2003) and 7,16-bis(1-
pyrenylmethyl)-1,4,10,13-tetraoxa-7,16-diazacyclooctadecane
(2.58 A; Kubo et al, 1997, Meadows et al., 2000). Thus, the
crystal structure of (I) has intermolecular 77, halogen—
halogen and C—H- - -O interactions.

Experimental

Compound (I) was synthesized by bromination of tropone (Takeshita
etal.,1993). Crystals of (I) were grown from a chloroform solution by
slow evaporation.

Crystal data

QH4Br20 D, =2416Mgm™
=263.92 Mo Ko radiation

Monochmc P2, /m Cell parameters from 1084
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B =93274 (2)° T=1231K
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0.13 x 0.03 x 0.02 mm

Figure 2
Packing diagram of (I), viewed down the a axis.
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Figure 3

Bromine-bromine and C—H---O interactions (indicated by broken
lines) in (I).

Data collection

Rigaku Saturn diffractometer 684 reflections with F? > 20(F?)

w scans R, = 0.031

Absorption correction: multi-scan Omax = 27.5°
(Jacobson, 1998) h=-5—>75
Tmin = 0.606, Tpax = 0.801 =—19 - 19

4008 measured reflections I=-7T—>17

859 independent reflections

Refinement

Refinement on F? w = 1/[6*(F,%) + (0.0297P)*

R(F) = 0.019 +0.107P)
wR(F?) = 0.047 where P = (F,” + 2F2)/3
S=104 (AI6) max < 0.001

859 reflections
50 parameters
H-atom parameters constrained

ApPmax = 0.64 ¢ A_
Apmin = —0.42 ¢ A3

Table 2

Selected geometric parameters (A, °).

Bri—C2 1.903 (2) C2—C3 1.350 (3)
01-Cl 1.223 (4) c3—C4 1.425 (3)
Ccl—-C2 1.474 (3) Cc4—C4' 1352 (3)
Brl—C2—Cl 111.8 (2) 2 —Cl—-C2 118.8 (2)
Br1—-C2—-C3 1159 (2) C2—-C3-C4 129.9 (2)
01-Cl1—C2 1206 (1) C3—C4—C4' 127.9 (2)
Cl—-C2-C3 1322 (2)

01-C1—C2—Brl —9.0 (4) C1—C2—C3—C4 28 (4)
01-C1—-C2—-C3 169.1 (3) C3—C2—-C1—-C2! —11.8 (5)
Brl—C2—C3—C4 —~1792 (2) C2—C3—C4—C4l 40 (4)

Symmetry code: (i) x, % -y, Z.
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Table 2

-7, halogen-halogen and C—H- - -O interactions (A, °) in (I).
Cl1..-C4" 3.540 (3) C2.--Cc4' 3.499 (3)
c2...c3" 3.490 (3) Brl. - Brl 3.4115 3)
D—H---A D—H H A DA D—H- A
C4—H2---01V 0.93 2.5132 3.170 (3) 128

Symmetry codes: (ii) x — 1, y, z; (iii) —x, —y,2 —z; (iv) 1 +x,y,z — 1.

All H atoms were located at ideal positions (C—H = 0.93 A) and
constrained with Uj,,(H) = 1.2U q(parent atom).

Data collection: CrystalClear (Rigaku, 1999); cell refinement:
CrystalClear; data reduction: CrystalStructure (Rigaku/MSC &
Rigaku, 2004); program(s) used to solve structure: SIR97 (Altomare
et al., 1999); program(s) used to refine structure: SHELXL97 (Shel-
drick, 1997); molecular graphics: ORTEPIII (Burnett & Johnson,
1996); software used to prepare material for publication: Crystal-
Structure.
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