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4-Bromo-2-chloro-1-methoxybenzene

The title compound, C;HgBrClIO, is a starting material for the
synthesis of hydroxylated metabolites of polychlorinated
biphenyls (PCBs). The title compound does not display any
unusual bond distances and angles. The methoxy group is
rotated slightly out of the plane of the benzene ring.

Comment

PCBs are an important group of persistent organic pollutants
(Robertson & Hansen, 2001). Many PCB congeners are
metabolized by cytochrome P-450 to hydroxylated metabo-
lites. Some of these hydroxylated PCBs are persistent and
have been found in wildlife and in humans, an observation that
raises human health concerns (Bergman et al., 1994; Letcher et
al., 2000). We have shown that some 4-hydroxy PCBs can be
subject to phase II metabolism and are further metabolized by
sulfonation (Liu et al., 2006) or glucuronidation (Tampal et al.,
2002). During our attempts to synthesize several PCB meta-
bolites for future structure—activity relationship (SAR)
studies, we obtained the title compound, (I), as a precursor of
the Suzuki coupling reaction.
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For such SAR studies it is helpful to know the structure of
the hydroxylated PCBs. Unfortunately, no crystal structures of
relevant 4-hydroxy PCBs with a single ortho-chlorine subs-
tituent in a position ortho to the OH group have been reported
to date. Moreover, only a few related structures, e.g. 2-
chlorophenol (Oswald et al., 2005) and 3-chloro-4,4’-
dimethoxybiphenyl (Tan et al., 2005), have been reported.
Knowledge of the three-dimensional structure of the title
compound, (I), may therefore be useful in understanding the
phase II metabolism of hydroxylated PCB metabolites with a
3-chlorobiphenyl-4-ol substructure.

The title compound does not display any unusual bond
distances and angles. The methoxy group is rotated slightly out
of the plane of the benzene ring, with a C7—01—-C1—-C6
torsion angle of 4.1 (2)°. A related structure with a chloro
substituent ortho to the methoxy group also adopts a similar
conformation in the solid state, with torsion angles of 7.1 (6)
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Figure 1

The molecular structure of the title compound, showing the atom-
labelling scheme. Displacement ellipsoids are drawn at the 50%
probability level. H atoms have been omitted.

and —6.2 (6)° (Tan et al., 2005). With the exception of a close
Br- - -O distance of 3.245 (2) A between the molecule at (x, y,
z) and its symmetry equivalent at (x,3 — y, z — 1), there are no
noteworthy intermolecular interactions.

Experimental

The title compound was synthesized by methylation of 4-bromo-2-
chlorophenol using well-known procedures (Lehmler & Robertson,
2001). Crystals suitable for X-ray diffraction analysis were grown by
slow evaporation of a saturated solution of the title compound in
CHCL.

Crystal data

C,H¢BrClO V =1519.64 (5) A®

M, = 22147 Z=8

Orthorhombic, Pbca Mo Ka radiation
a=107164 (1) A w=568mm!

b =8.1340 (2) A T =900 (2) K
c=17.4336 (4) A 0.30 x 028 x 0.24 mm

Data collection

22065 measured reflections
1747 independent reflections
1416 reflections with I > 20(I)
Rin = 0.031

Nonius KappaCCD diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1997)
Tmin = 0.191, Tax = 0.256

Refinement

R[F? > 20(F?)] = 0.019
WwR(F?) = 0.041

S =096

1747 reflections

93 parameters

H-atom parameters constrained
APpax = 039 e A3

Apmin = =034 ¢ A™?

H atoms were found in difference Fourier maps and subsequently
placed in idealized positions with constrained C—H distances of 0.98
(methyl) or 0.95 A (aromatic) and Uyo(H) = 1.5U.(methyl C) or
1.2U4(C).

Data collection: COLLECT (Nonius, 1998); cell refinement:
SCALEPACK (Otwinowski & Minor, 1997); data reduction:
DENZO-SMN (Otwinowski & Minor, 1997); program(s) used to
solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
XP in SHELXTL (Sheldrick, 1994); software used to prepare
material for publication: SHELXL97 and local procedures.

This research was supported by grants ES05605, ES012475
and ES013661 from the National Institute of Environmental
Health Sciences, NIH.

References

Bergman, A., Klasson-Wehler, E. & Kuroki, H. (1994). Environ. Health
Perspect. 102, 464-469.

Lehmler, H.-J. & Robertson, L. W. (2001). Chemosphere, 45, 1119-1127.

Letcher, R. J., Klasson-Wehler, E. & Bergman, A. (2000). Methyl sulfone and
hydroxylated metabolites of polychlorinated biphenyls, in The handbook of
environmental chemistry, Vol. 3, Part K. New types of persistent halogenated
compounds, editied by J. Paasivirta, pp. 315-359. Berlin, Heidelberg:
Springer Verlag.

Liu, Y., Apak, T. I, Lehmler, H.-J., Robertson, L. W. & Duffel, M. W. (2006).
Chem. Res. Toxicol. 19, 1420-1425.

Nonius (1998). COLLECT. Nonius BV, Delft, The Netherlands.

Oswald, I. D. H., Allan, D. R., Day, G. M., Motherwell, W. D. S. & Parsons, S.
(2005). Cryst. Growth Des. 5, 1055-1071.

Otwinowski, Z. & Minor, W. (1997). Methods in Enzymology, Vol. 276,
Macromolecular Crystallography, Part A, edited by C. W. Carter Jr & R. M.
Sweet, pp. 307-326. New York: Academic Press.

Robertson, L. W. & Hansen, L. G. (2001). Recent advances in the
environmental toxicology and health effects of PCBs. Lexington: University
Press of Kentucky.

Sheldrick, G. M. (1994). SHELXTL. Bruker AXS Inc., Madison, Wisconsin,
USA.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
Gottingen, Germany.

Tampal, N., Lehmler, H.-J., Espandiari, P, Malmberg, T. & Robertson, L. W.
(2002). Chem. Res. Toxicol. 15, 1259-1266.

Tan, T.-F, Zhang, J.-X. & Meng, J.-B. (2005). Acta Cryst. E61, 01210-01211.

02092 Song et al. »+ C;H¢BrCIO

Acta Cryst. (2007). E63, 02091-02092



