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The dihedral angle between the benzene rings in the title

compound, C12H7Cl3, is 47.25 (4)�.

Comment

Polychlorinated biphenyls (PCBs) are a group of ubiquitous

environmental pollutants (Robertson & Hansen, 2001). They

are only slowly biodegraded, and they bioaccumulate and

biomagnify. According to their substitution patterns, PCBs

elicit a wide range of toxic responses in living organisms.

Knowledge of three-dimensional structure, especially the

dihedral angle which describes the deformation of the mol-

ecule from a planar conformation, helps to de®ne the potential

binding sites of PCB congeners and hence the hazards asso-

ciated with their occurrence.

The title molecule, (I), has a solid-state dihedral angle of

47.25 (4)�. In contrast, the solid-state torsion angle between

the two benzene rings of other mono-ortho-chloro-substituted

biphenyls is in the range 50±52� (Miao et al., 1996; Lehmler et

al., 2001). In solution, the calculated dihedral angle for (I)

[calculated with MM2 using GB/SA water solvent continuum

as implemented by MACROMODEL 5.0 (Still et al., 1990)] is

larger (57.7�) and is probably due to the alleviation of packing

effects present in the solid state (Lehmler et al., 2002). This

raises the question whether the solid state or the calculated

solution dihedral angle represents biologically relevant

conformations of (I).

A partial answer to this question can be found in the

crystallographic analysis of the binding of 4,4-hydroxy-

3,30,5,50-tetrachlorobiphenyl to the estrogen receptor

(Shevtsov et al., 2003). The dihedral angle of the dihydroxy

PCB bound to protein was 30�, while the calculated solution

and the solid-state dihedral angle of the neat dihydroxy PCB

were 42 and 0�, respectively (McKinney, 1988). This implies

that the biologically relevant conformations of PCBs such as

the title compound can be described as the range between the

calculated solution and the solid-state dihedral angles, with the

understanding that these torsion angles may be greatly in¯u-

enced by the protein-binding sites in which they may reside.
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Experimental

The title compound, (I), was synthesized in 52% yield by the Suzuki

coupling of 2,4,5-trichloroiodobenzene with phenylboronic acid

(Kania-Korwel et al., 2004). White needles were obtained upon

crystallization from methanol.

Crystal data

C12H7Cl3
Mr = 257.53
Triclinic, P1
a = 3.85010 (10) AÊ

b = 11.4482 (3) AÊ

c = 13.0504 (3) AÊ

� = 109.8409 (10)�

� = 92.9891 (9)�


 = 99.2004 (10)�

V = 530.59 (2) AÊ 3

Z = 2
Dx = 1.612 Mg mÿ3

Mo K� radiation
Cell parameters from 2350

re¯ections
� = 1.0±27.5�

� = 0.82 mmÿ1

T = 90.0 (2) K
Block, colourless
0.24 � 0.15 � 0.10 mm

Data collection

Nonius KappaCCD diffractometer
! scans
Absorption correction: multi-scan

(SCALEPACK; Otwinowski &
Minor, 1997)
Tmin = 0.827, Tmax = 0.923

4668 measured re¯ections

2383 independent re¯ections
2065 re¯ections with I > 2�(I)
Rint = 0.018
�max = 27.4�

h = ÿ4! 4
k = ÿ14! 14
l = ÿ16! 16

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.026
wR(F 2) = 0.063
S = 1.07
2383 re¯ections
136 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0219P)2

+ 0.2643P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.36 e AÊ ÿ3

��min = ÿ0.23 e AÊ ÿ3

Recollection of the ®rst part of the ®rst scan of area-detector data

for this set showed no signi®cant differences in integrated intensities.

H atoms were placed in geometrically idealized positions and

constrained using a riding model in which the CÐH distance was

®xed at 0.95 AÊ with Uiso(H) = 1.2Ueq(C).

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

SCALEPACK (Otwinowski & Minor, 1997); data reduction:

DENZO-SMN (Otwinowski & Minor, 1997); program(s) used to

solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to

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

XP in Siemens SHELXTL/PC (Sheldrick, 1994); software used to

prepare material for publication: SHELX97-2 (Sheldrick, 1997) and

local programs.
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Figure 1
View of the title compound showing the atom-labelling scheme.
Displacement ellipsoids are drawn at the 50% probability level.
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