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The structure of the title compound, C19H24O4S2, shows that

the molecular skeleton is extended, with a C2 axis passing

through the central C atom.

Comment

Several bis-sulfone compounds, such as (Z)-1,2-bis(benzene-

sulfonyl)ethylene (Podlaha et al., 1986), rac-2,3-bis(ethyl-

sulfonyl)butane (Julia et al., 1986), 1,2-bis(methylsulfonyl)-

ethane (Mo & Berg, 1982) and bis(phenylsulfonyl)ethane

(Hauback & Mo, 1990) etc., were synthesized by the oxidation

of their corresponding thioether precursors. In the prepara-

tion of a sulfoxide, a sulfone may be obtained because of over-

oxidation. During our investigation of disulfoxide ligands, a

bis-sulfone, viz. 1,5-bis(ethylsulfonyl)pentane, was isolated

and structurally characterized (Li et al., 2003). Recently, a

similar product, 1,5-bis(benzylsulfonyl)pentane, (I), was

obtained.

We report here the crystal structure of (I). The molecular

structure is shown in Fig. 1. It can be seen that the chain of

atoms linking the two rings is extended, with a C2 axis passing

through the central atom C10 of the molecule; thus the

asymmetric unit contains only half of the molecule. All C and

S atoms between the two phenyl rings are coplanar, the largest

deviation being 0.036 (2) AÊ at C8. The four O atoms are

located on the same side of the molecular chain formed by the

C and S atoms. The dihedral angle between the two sulfonyl

planes, O1, S1 and O2 and O1i, S1i and O2i [symmetry code: (i)

ÿx, y, ÿz + 1
2], is 1.9 (4)�, and that between the two phenyl

rings is 86.7 (4)�. The S O bond lengths within each SO2

group are almost equal, with an average value of 1.421 (4) AÊ ,

and also essentially equal to that observed in 1,5-bis(ethyl-

sulfonyl)pentane [1.435 (9) AÊ ]. The average SÐC bond length

is 1.779 (7) AÊ and the average O S O angle is 117.4 (1)�.
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Figure 1
ORTEP-3 (Farrugia, 1997) view of the title compound with the atom-
labeling scheme. Ellipsoids are drawn at the 40% probability level
[symmetry code: (i) ÿx, y, ÿz + 1

2].



These bond lengths and angles are all within normal ranges

and compare well with those observed in other related mol-

ecules (Mo & Berg, 1982; Podlaha et al., 1986; Julia et al., 1986;

Hauback & Mo, 1990).

Experimental

The title compound was obtained according to a reported procedure

for synthesizing disulfoxides (Zhang et al., 1995). Colorless single

crystals were obtained by recrystallization from chloroform.

Crystal data

C19H24O4S2

Mr = 380.50
Monoclinic, C2=c
a = 38.562 (13) AÊ

b = 4.7679 (16) AÊ

c = 10.344 (4) AÊ

� = 103.357 (6)�

V = 1850.3 (11) AÊ 3

Z = 4

Dx = 1.366 Mg mÿ3

Mo K� radiation
Cell parameters from 781

re¯ections
� = 4.3±25.9�

� = 0.31 mmÿ1

T = 293 (2) K
Prism, colorless
0.26 � 0.24 � 0.20 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

'±! scans
Absorption correction: multi-scan

(SADABS; Bruker, 1998; Bles-
sing, 1995)
Tmin = 0.924, Tmax = 0.941

5007 measured re¯ections

1889 independent re¯ections
1364 re¯ections with I > 2�(I)
Rint = 0.032
�max = 26.4�

h = ÿ39! 48
k = ÿ5! 5
l = ÿ10! 12

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.115
S = 1.04
1889 re¯ections
114 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0587P)2

+ 0.5826P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.24 e AÊ ÿ3

��min = ÿ0.25 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

S1ÐO2 1.4060 (18)
S1ÐO1 1.4368 (18)

S1ÐC8 1.772 (2)
S1ÐC7 1.787 (2)

O2ÐS1ÐO1 117.35 (12)
O2ÐS1ÐC8 108.11 (11)
O1ÐS1ÐC8 108.36 (11)

O2ÐS1ÐC7 108.59 (11)
O1ÐS1ÐC7 108.94 (11)
C8ÐS1ÐC7 104.77 (10)

H atoms were placed geometrically (CÐH = 0.93 and 0.97 AÊ ) and

re®ned as riding, with Uiso = 1.2 times Ueq of the parent atom.

Data collection: SMART (Bruker, 1998); cell re®nement: SMART;

data reduction: SAINT (Bruker, 1998); program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEP-3 (Farrugia, 1997); software used to prepare material for

publication: SHELXTL (Bruker, 1998).
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