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N,N’-(o-Phenylene)dibenzenesulfonamide

The N atoms of the title compound, C;gHsN,O,S,, are not
preorganized for metal cation binding. The N—H groups form
hydrogen bonds with symmetry-equivalent sulfonamide
groups.

Comment

The title compound, (I), was prepared as part of a new
investigation of its ability to act as an ion-exchange extractant
for Pb". The compound was selected because of its facile
synthesis (Amundsen, 1937), its solubility in less polar
solvents, and its acidic sulfonamide H atoms (Dauphin &
Kergomard, 1961). The structure of (I) has now been deter-
mined, in order to provide a basis for comparison with future
structures of lead complexes.
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Because much of the molecule of (I) is made up of rigid
benzene groups, its conformation can be described by the
torsion angles for the six single bonds that connect the arene
rings (Table 1). After deprotonation, binding of a metal cation
is expected to take place at the two N atoms. It is apparent
from Figs. 1 and 2 that some ligand reorganization will be
required, as the two N—H vectors are oriented in roughly
opposite directions.

Figure 1

The molecular structure of (I), showing the atom-numbering scheme.
Displacement ellipsoids are drawn at the 50% probability level and H
atoms are shown as small spheres of arbitrary radii.
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The observed conformation of (I) may, at least in part, be
due to intermolecular hydrogen bonding (Table 2). As illus-
trated in Fig. 2, eight-membered rings are formed between
symmetry-equivalent sulfonamide groups. Each disulfonamide
molecule binds to two other disulfonamide molecules, forming
one-dimensional chains. Similar hydrogen-bonding interac-
tions were reported for closely related N,N'-diphenyl-1,3-
benzenedisulfonylamide structures (Eagle et al., 2002).

No m-stacking is observed in this structure, but one edge-to-
face arene interaction is evident. Geometrical parameters for
the best C—H- - -7 interaction are given in Table 2.

Experimental

The title compound was prepared as described previously by
Amundsen (1937), and was crystallized from dimethylsulfoxide/water
(1:2).

Crystal data

CisH16N204S,

M, = 3884
Monoclinic, P2,/c
a=95311(8) A
b =12.5662 (10) A
c=149862 (12) A
B =103.774 (7)°
V=17433 (3) A’
Z=4

Data collection

Enraf-Nonius CAD-4
diffractometer

 scans

8691 measured reflections

4198 independent reflections

3371 reflections with I > 20(1)

Ry, = 0.036

Refinement

Refinement on F>
R[F? > 20(F%)] = 0.033
wR(F?) = 0.090
S§=1.02

4198 reflections

241 parameters

H atoms treated by a mixture of
independent and constrained

refinement

Figure 2

D, =1.480 Mg m >

Mo Ko radiation

Cell parameters from 25
reflections

6 =10.1-16.0°

©n =033 mm~

T=200K

Prism, colorless

0.44 x 0.34 x 0.29 mm

1

Omax = 28.0°
h=-12—->0
k=-16 — 16
I=—-19 — 19

3 standard reflections
frequency: 120 min
intensity decay: 4%

w = 1/[o*(F,?) + (0.0402P)>
+0.6951P]
where P = (F,” + 2F2)/3
(AI6) max = 0.001
APmax = 034 e A3
ApPmin = —041 ¢ A3

The hydrogen-bonding interactions (dashed lines) of (I). Arene H atoms
have been omitted for clarity. [Symmetry codes: (A)2 — x,1 — y, —z; (B)

1—x,1-y, —z]

Table 1

Selected geometric parameters (A, °).

S1—01 1.4287 (12) S2—03 1.4340 (12)
S1—02 1.4405 (12) S2—04 1.4298 (13)
S1—N1 1.6376 (14) S2—N2 1.6333 (15)
01-S1—-02 120.19 (7) 03—S2-N2 103.79 (7)
01—S1—N1 107.64 (7) 03—82—C21 108.59 (7)
01-S1—Cl1 107.99 (7) 04—S2-N2 109.40 (7)
02—S1—N1 104.86 (7) 04—$2—C21 108.19 (8)
02—-S1-C11 107.80 (7) N2—S2—C21 107.21 (7)
N1-S1—-C11 107.80 (7) S1—-N1-C1 120.37 (11)
03-82—-04 119.07 (8) S2-N2—C2 126.37 (11)
Cl11—-S1—N1-C1 61.36 (14) N2—-S2—-C21—-C22 —60.78 (15)
N1—S1—Cl1—C12 7233 (14) S1—N1—-C1—C2 91.94 (16)
C21—-S2—N2—-C2 —65.23 (15) S2—N2—-C2-C1 151.82 (12)
Table 2 .

Hydrogen-bond geometry (A, °).

Cg3 is the centroid of the C21-26 ring.

D—H---A D—H H--A D---A D—H.--A
N1—HI...02" 0.79 (2) 215 (2) 29310 (19) 169 (2)
N2—H2.--03"  0814(19)  2275(19) 30318 (18) 1548 (19)
Cl6—H16---Cg3" 095 273 3.573 (2) 148

Symmetry  codes: (i)
x, =y +3+z+1

—x+1,—y+1,—z () —x+2,—y+1,—z (i)

The sulfonamide H atoms were located in a difference map and
their coordinates were refined, although the N—H bond lengths were
restrained to be equal to within 0.02 A. All other H atoms were
placed in calculated positions, with C—H distances of 0.95 A, and
refined using a riding model. For all H atoms, U;,(H) = 1.2U,4(C) or
1.5Uq(N).

Data collection: CAD-4-PC Software (Enraf-Nonius, 1996); cell
refinement: CAD-4-PC Software; data reduction: XCAD4 (Harms,
1995); program(s) used to solve structure: SHELXS97 (Sheldrick,
1990); program(s) used to refine structure: SHELXL97 (Sheldrick,
1997); molecular graphics: ORTEP3 for Windows (Farrugia, 1997);
software used to prepare material for publication: PLATON (Spek,
2003).

This research was sponsored by the Division of Chemical
Sciences, Geosciences, and Biosciences, Office of Basic Energy
Sciences, US Department of Energy, under contract DE-
AC05-000R22725 with Oak Ridge National Laboratory,
managed and operated by UT-Battelle, LLC. This research
was also supported by FIU, the FIU Foundation, and a RISE
fellowship from JMR from NIH-MBRS/RISE (R25GM-
061347).

References

Amundsen, L. H. (1937). J. Am. Chem. Soc. 59, 1466-1467.

Dauphin, G. & Kergomard, A. (1961). Bull. Soc. Chim. Fr. 3, 486-492.

Eagle, C. T., Kavallieratos, K. & Bryan, J. C. (2002). J. Chem. Crystallogr. 32,
165-170.

Enraf-Nonius (1996). CAD-4-PC Software. Version 2.0. Enraf-Nonius, Delft,
The Netherlands.

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.

Harms, K. (1995). XCAD4. University of Marburg, Germany.

Sheldrick, G. M. (1990). Acta Cryst. A46, 467-473.

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

Spek, A. L. (2003). J. Appl. Cryst. 36, 7-13.

Acta Cryst. (2005). E61, 0396—0397

Bryan et al. + CigH;¢N,0,5, 0397



	mk1

