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0.044; wR factor = 0.109; data-to-parameter ratio = 15.6.

The title compound, C14H10Cl4O4S, is an intermediate in the

synthesis of the PCB sulfate monoester of 40-chloro-biphenyl-
4-ol. Both the sulfate monoester and 40-chloro-biphenyl-4-ol
are metabolites of PCB 3 (4-chlorobiphenyl). There are two

molecules with different conformations in the asymmetric

unit. The solid state dihedral angles between the benzene rings

are 18.52 (10) and 41.84 (16)� in the two molecules, whereas

the dihedral angles between the least-squares plane of the

sulfated benzene ring and O—S (Ar—C—O—S) are 66.2 (3)

and 89.3 (3)�. The crystal was an inversion twin with a refined

component fraction of 0.44 (7).

Related literature

For similar structures of hydroxylated chlorobiphenyls and

their derivatives, see: Rissanen et al. (1988a,b); Lehmler et al.

(2001, 2002); Desiraju et al. (1979); Vyas et al. (2006). For a

review of structures of sulfuric acid aryl mono esters, see:

Brandao et al. (2005). For additional background, see: Letcher

et al. (2000); Liu et al. (2004, 2006); Sacco & James (2005);

Shaikh et al. (2008); Tampal et al. (2002); Hansen (1999);

Robertson & Hansen (2001).

Experimental

Crystal data

C14H10Cl4O4S
Mr = 416.08
Orthorhombic, Pca21
a = 9.6305 (19) Å
b = 30.273 (6) Å
c = 11.330 (2) Å

V = 3303.3 (11) Å3

Z = 8
Mo K� radiation
� = 0.86 mm�1

T = 90.0 (2) K
0.40 � 0.34 � 0.18 mm

Data collection

Nonius KappaCCD diffractometer
Absorption correction: multi-scan

(SCALEPACK; Otwinowski &
Minor, 1997)
Tmin = 0.679, Tmax = 0.861

25566 measured reflections
6476 independent reflections
4862 reflections with I > 2�(I)
Rint = 0.063

Refinement

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.109
S = 1.05
6476 reflections
415 parameters
1 restraint

H-atom parameters constrained
��max = 0.51 e Å�3

��min = �0.56 e Å�3

Absolute structure: Flack (1983),
2481 Friedel Pairs

Flack parameter: 0.44 (7)

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, 2008); program(s) used to

refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics:

XP in SHELXTL (Sheldrick, 2008); software used to prepare

material for publication: SHELXL97 and local procedures.
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: DN2403).
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