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In the title compound, C;3H;,N,O,S, the dihedral angle
between the benzene rings is 73.64 (7)°. The amide H atom
exhibits bifurcated hydrogen bonding: an intramolecular N—
H---O hydrogen bond generates an S(7) motif while in the
crystal, N—H- - -O(S) hydrogen bonds link the molecules into
zigzag C(4) chains running along the b axis.

Related literature

For studies on the effects of substituents on the structures and
other aspects of N-(aryl)-amides, see: Alkan et al. (2011);
Bowes et al. (2003); Gowda et al. (2000); Saeed et al. (2010);
Shahwar et al. (2012) of N-arylsulfonamides, see: Chaithanya
et al. (2012); Gowda et al. (2002) and of N-chloroaryl-
sulfonamides, see: Gowda & Shetty (2004); Shetty & Gowda
(2004). For hydrogen-bonding patterns and motifs, see:
Adsmond et al. (2001); Allen et al. (1998); Bernstein et al.
(1995); Etter (1990).
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Crystal data
CisHoN,0,8 V = 134373 (16) A°
M, =292.31 Z=4
Monoclinic, P2, /c Mo Ko radiation
a=9.0292 (6) A i =026mm™"
b =9.6498 (7) A T =293 K

c=15878 (1) A
B =103.763 (8)°

0.40 x 0.28 x 0.28 mm

Data collection

Oxford Diffraction Xcalibur
diffractometer with a Sapphire
CCD detector

Absorption correction: multi-scan
(CrysAlis RED; Oxford

Diffraction, 2009)

Tinin = 0.905, Tax = 0.932
4756 measured reflections
2750 independent reflections
2316 reflections with 7 > 20(1)
Rin = 0.011

Refinement

R[F? > 20(F%)] = 0.041
wR(F?) = 0.108

S =1.06

2750 reflections

185 parameters

1 restraint

H atoms treated by a mixture of
independent and constrained
refinement

APmax = 030 e A3

Apmin = —0.38 ¢ A2

Table 1 .

Hydrogen-bond geometry (A, °).

D—H --A D—H H--A D---A D—H--A
N1—HIN.- -0l 0.84 (2) 230 (2) 3.055 (2) 151 (2)
N1—HIN:--03 0.84 (2) 239 (2) 2.894 (2) 120 (2)

Symmetry code: (i) —x+ 1,y +1, —z +3.

Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell
refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford
Diffraction, 2009); program(s) used to solve structure: SHELXS97
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft-
ware used to prepare material for publication: SHELXL97.
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N-(3-Methylphenyl)-2-nitrobenzenesulfonamide
U. Chaithanya, Sabine Foro and B. Thimme Gowda

S1. Comment

As part of studying the substituent effects on the structures and other aspects of N-(aryl)-amides (Alkan et al., 2011;
Bowes et al., 2003; Gowda et al., 2000; Saeed et al., 2010; Shahwar et al., 2012); N-arylsulfonamides (Chaithanya et al.,
2012; Gowda et al., 2002) and N-chloroarylsulfonamides (Gowda & Shetty, 2004; Shetty & Gowda, 2004), in the present
work, the crystal structure of N-(3-methylphenyl)-2-nitrobenzenesulfonamide has been determined (Fig. 1).

The conformation of the N—C bond in the —SO,—NH—C segment has gauche torsion with respect to the S=0 bonds
(Fig.1), similar to that observed in N-(3-chlorophenyl)-2-nitrobenzenesulfonamide (I) (Chaithanya ef al., 2012). Further,
the conformation of the N—H bond in the —SO,—NH— segment is syn to both the ortho-nitro group in the sulfonyl
benzene ring and meta-methyl group in the anilino ring. The molecule is twisted at the S—N bond with the torsional
angle 0f 46.97 (16)°, compared to the value of 48.46 (18)° in (I).

The dihedral angle between the sulfonyl and the anilino rings is 73.64 (7)°, compared to the value of 73.65 (7)° in ().

The amide H-atom showed bifurcated intramolecular H-bonding with the O-atom of the ortho-nitro group in the
sulfonyl benzene ring, generating S(7) motifs and the intermolecular H-bonding with the sulfonyl oxygen atom of the
other molecule, generating C(4) motifs (Adsmond et al., 2001; Allen et al., 1998; Bernstein et al., 1995; Etter, 1990).

In the crystal, the intermolecular N-H---O (S) hydrogen bonds (Table 1) link the molecules into chains. Part of the

crystal structure is shown in Fig. 2.

S$2. Experimental

The title compound was prepared by treating 2-nitrobenzenesulfonylchloride with 3-methylaniline in the stoichiometric
ratio and boiling the reaction mixture for 15 minutes. The reaction mixture was then cooled to room temperature and
added to ice cold water (100 ml). The resultant solid N-(3-methylphenyl)-2-nitrobenzenesulfonamide was filtered under
suction and washed thoroughly with cold water and dilute HCI to remove the excess sulfonylchloride and aniline,
respectively. It was then recrystallized to constant melting point (114° C) from dilute ethanol. The purity of the
compound was checked and characterized by its infrared spectra.

Prism like brown single crystals of the title compound used in X-ray diffraction studies were grown in ethanolic

solution by slow evaporation of the solvent at room temperature.

S3. Refinement

H atoms bonded to C were positioned with idealized geometry using a riding model with Cyomaic—H = 0.93 A, Cetny—H
=0.96 A. The coordinates of the amino H atom were refined with the N—H distance restrained to 0.86 (2) A. All H
atoms were refined with isotropic displacement parameters set at 1.2 U.(C-aromatic, N) and 1.5 U,q (C-methyl) of the
parent atom. The (10 3 1) reflection had a poor disagreement with its calculated value and was omitted from the

refinement.

Acta Cryst. (2012). E68, 02627 sup-1



supporting information

Figure 1
Molecular structure of the title compound, showing the atom labelling scheme and with displacement ellipsoids drawn at
the 50% probability level.
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Figure 2

Molecular packing of the title compound with hydrogen bonding shown as dashed lines.

N-(3-Methylphenyl)-2-nitrobenzenesulfonamide

Crystal data

Ci3H2N2OsS
M,=292.31
Monoclinic, P2/c
Hall symbol: -P 2ybc
a=9.0292 (6) A
b=9.6498 (7) A
c=15.878 (1) A
£=103.763 (8)°
V'=1343.73 (16) A3
Z=4

Data collection

Oxford Diffraction Xcalibur

diffractometer with a Sapphire CCD detector
Radiation source: fine-focus sealed tube
Graphite monochromator
Rotation method data acquisition using @ scans

F(000) = 608

D,=1.445Mgm™

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 2679 reflections
0=2.6-27.7°

4 =026 mm!

T=293K

Prism, brown

0.40 x 0.28 x 0.28 mm

Absorption correction: multi-scan
(CrysAlis RED; Oxford Diffraction, 2009)
Tin = 0.905, Thax = 0.932
4756 measured reflections
2750 independent reflections
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2316 reflections with 7> 20([)
Ry =10.011
Omax = 26.4°, O = 2.6°

Refinement

Refinement on F?
Least-squares matrix: full
R[F?>20(F?)] = 0.041
wR(F?) =0.108

S=1.06

2750 reflections

185 parameters

1 restraint

Primary atom site location: structure-invariant

direct methods

Special details

h=-11-7
k=-12—-8
[=-15—19

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H atoms treated by a mixture of independent
and constrained refinement

w = 1/[6*(F,?) + (0.0514P)* + 0.5996P]
where P = (F,2 + 2F2)/3

(A/0)max = 0.001

Apmx =030 A3

Apmin=—0.38 ¢ A

Experimental. Absorption correction: CrysAlis RED (Oxford Diffraction, 2009) Empirical absorption correction using
spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm.

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry.
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving L.s. planes.

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > o(F?) is used
only for calculating R-factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F?
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uiso™/Uqq
Cl 0.3713 (2) 0.13280 (19) 0.58299 (11) 0.0375 (4)
C2 0.4187 (2) 0.18945 (19) 0.51278 (12) 0.0401 (4)
C3 0.3604 (2) 0.1431 (2) 0.42923 (13) 0.0524 (5)
H3 0.3953 0.1805 0.3835 0.063*
C4 0.2502 (3) 0.0412 (2) 0.41374 (15) 0.0581 (6)
H4 0.2099 0.0105 0.3574 0.070*
C5 0.1998 (3) —0.0150 (2) 0.48125 (15) 0.0562 (5)
H5 0.1243 —0.0826 0.4706 0.067*
Cé6 0.2620 (2) 0.0294 (2) 0.56580 (14) 0.0481 (5)
H6 0.2295 -0.0111 0.6114 0.058*
(o) 0.22779 (19) 0.35535(19) 0.69038 (11) 0.0365 (4)
C8 0.1874 (2) 0.4794 (2) 0.64721 (12) 0.0425 (4)
HS8 0.2624 0.5337 0.6323 0.051*
C9 0.0373 (2) 0.5240 (3) 0.62577 (14) 0.0570 (6)
C10 -0.0715 (2) 0.4398 (3) 0.64794 (18) 0.0735 (8)
H10 -0.1730 0.4678 0.6344 0.088*
Cl1 -0.0324 (3) 0.3147 (3) 0.68975 (19) 0.0726 (8)
H11 —0.1080 0.2593 0.7030 0.087*
Cl12 0.1188 (2) 0.2707 (2) 0.71234 (14) 0.0526 (5)
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H12 0.1458 0.1872 0.7412 0.063*
C13 —0.0030 (4) 0.6597 (3) 0.5786 (2) 0.0886 (10)
HI13A 0.0591 0.6723 0.5378 0.133*
H13B 0.0148 0.7345 0.6197 0.133*
H13C —0.1086 0.6588 0.5483 0.133*
N1 0.38724 (17) 0.32157 (16) 0.71545 (10) 0.0381 (3)
HIN 0.444 (2) 0.3866 (19) 0.7069 (13) 0.046*
N2 0.53010 (19) 0.30367 (18) 0.52293 (11) 0.0471 (4)
o1 0.39747 (18) 0.06967 (15) 0.74298 (9) 0.0562 (4)
02 0.61404 (15) 0.18892 (17) 0.70619 (9) 0.0558 (4)
03 0.52327 (18) 0.39619 (17) 0.57411 (10) 0.0595 (4)
04 0.6207 (2) 0.30177 (19) 0.47697 (13) 0.0743 (5)
S1 0.45362 (5) 0.17305 (5) 0.69406 (3) 0.04018 (15)
Atomic displacement parameters (42)

Ull l]22 l/'33 UIZ U13 L]23
Cl 0.0392 (9) 0.0359 (9) 0.0394 (9) 0.0107 (7) 0.0134 (7) 0.0037 (7)
C2 0.0391 (9) 0.0423 (10) 0.0417 (9) 0.0137 (8) 0.0148 (7) 0.0070 (8)
C3 0.0578 (12) 0.0615 (13) 0.0408 (10) 0.0197 (10) 0.0174 (9) 0.0054 (9)
C4 0.0625 (13) 0.0605 (13) 0.0479 (12) 0.0183 (11) 0.0064 (10) —-0.0108 (10)
C5 0.0533 (12) 0.0471 (12) 0.0662 (14) 0.0030 (10) 0.0103 (10) —0.0119 (10)
C6 0.0506 (11) 0.0412 (10) 0.0568 (12) 0.0038 (9) 0.0210 (9) 0.0012 (9)
C7 0.0335 (9) 0.0429 (10) 0.0351 (9) —0.0014 (7) 0.0122 (7) —0.0093 (7)
C8 0.0410 (10) 0.0463 (10) 0.0412 (10) 0.0033 (8) 0.0118 (8) —0.0075 (8)
C9 0.0468 (11) 0.0674 (14) 0.0543 (12) 0.0179 (10) 0.0068 (9) —0.0180 (11)
C10 0.0357 (11) 0.092 (2) 0.0902 (19) 0.0104 (12) 0.0092 (11) —-0.0365 (16)
Cl11 0.0441 (12) 0.0830 (19) 0.100 (2) —0.0230 (12) 0.0362 (13) —0.0365 (16)
C12 0.0487 (11) 0.0513 (12) 0.0646 (13) —-0.0104 (9) 0.0271 (10) —-0.0111 (10)
Cl13 0.091 (2) 0.089 (2) 0.0801 (18) 0.0511 (17) 0.0098 (15) —0.0004 (15)
N1 0.0341 (8) 0.0415 (8) 0.0400 (8) —0.0020 (6) 0.0114 (6) —0.0005 (7)
N2 0.0455 (9) 0.0512 (10) 0.0494 (9) 0.0109 (7) 0.0208 (7) 0.0171 (8)
01 0.0734 (10) 0.0498 (8) 0.0495 (8) 0.0103 (7) 0.0229 (7) 0.0204 (7)
02 0.0380 (7) 0.0738 (10) 0.0532 (8) 0.0161 (7) 0.0063 (6) 0.0103 (7)
03 0.0679 (10) 0.0580 (9) 0.0585 (9) —0.0082 (8) 0.0270 (8) 0.0015 (8)
04 0.0710 (11) 0.0763 (12) 0.0945 (13) 0.0046 (9) 0.0569 (10) 0.0142 (10)
S1 0.0418 (3) 0.0434 (3) 0.0359 (2) 0.00993 (19) 0.01056 (18) 0.00990 (18)
Geometric parameters (A, ©)
C1—C6 1.384 (3) C9—C10 1.384 (4)
Ccl—C2 1.397 (2) C9—C13 1.510 (4)
C1—SI1 1.7861 (19) C10—C11 1.382 (4)
C2—C3 1.380 (3) C10—H10 0.9300
C2—N2 1.475 (3) Cl1—CI12 1.393 (3)
C3—C4 1.380 (3) Cl1—H11 0.9300
C3—H3 0.9300 C12—HI12 0.9300
C4—C5 1.371 (3) CI13—HI13A 0.9600
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C4—H4
C5—Co6
C5—HS
C6—H6
C7—C8
C7—Cl12
C7—NI1
Cc8—C9
C8—HS8

C6—C1—C2
C6—C1—S1
C2—C1—S1
C3—C2—C1
C3—C2—N2
C1—C2—N2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C5—C4—C3
C5—C4—H4
C3—C4—H4
C4—C5—Co6
C4—C5—HS5
Co—C5—HS5
C1—C6—C5
C1—C6—H6
C5—C6—H6
C8—C7—C12
C8—C7—NI1
C12—C7—N1
C7T—C8—C9
C7—C8—HS8
C9—C8—HS
C10—C9—C8
C10—C9—C13
C8—C9—C13

C6—C1—C2—C3
S1—C1—C2—C3

C6—C1—C2—N2
S1—C1—C2—N2
Cl1—C2—C3—C4
N2—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C2—C1—C6—C5
S1—C1—C6—C5

0.9300
1.394 (3)
0.9300
0.9300
1.384 (3)
1.386 (3)
1.437 (2)
1.385 (3)
0.9300

117.66 (18)
117.47 (14)
124.62 (15)
121.41 (19)
116.18 (17)
122.40 (17)
119.8 (2)
120.1

120.1

120.1 (2)
119.9

119.9

120.0 (2)
120.0
120.0
121.08 (19)
119.5

119.5
121.04 (18)
117.49 (16)
121.39 (18)
121.1 (2)
119.4

119.4

117.9 (2)
122.2 (2)
119.9 (2)

~0.8 (3)
173.28 (14)
177.64 (16)
-83(2)

1.6 (3)
~176.88 (17)
~0.7 (3)
~1.1(3)
-1.0(3)
~175.49 (15)

C13—HI3B
CI13—HI13C
N1—S1
NI1—HIN
N2—O3
N2—O4
01—S1
02—S1

C11—C10—C9
C11—C10—H10
C9—C10—H10
C10—C11—C12
C10—C11—H11
C12—Cl11—HI1
C7—CI12—Cl11
C7—Cl12—H12
C11—CI12—H12
C9—CI13—HI3A
C9—CI13—H13B
HI3A—C13—H13B
C9—C13—H13C
H13A—CI13—H13C
H13B—C13—H13C
C7—N1—S1
C7—NI1—HIN
S1—N1—HIN
03—N2—04
03—N2—C2
04—N2—C2
02—S1—01
02—S1—N1
Ol—S1—N1
02—S1—C1
01—S1—C1
N1—S1—C1

C8—C7—C12—Cl11
N1—C7—C12—Cl11
C10—C11—C12—C7
C8—C7—N1—S1
C12—C7—N1—S1
C3—C2—N2—03
C1—C2—N2—03
C3—C2—N2—04
Cl—C2—N2—04
C7—N1—S1—02

0.9600
0.9600
1.6203 (16)
0.839 (15)
1.219 (2)
1.219 (2)
1.4293 (14)
1.4234 (14)

121.2 (2)
119.4
119.4
120.9 (2)
119.5

119.5

117.8 (2)
121.1

121.1

109.5

109.5

109.5

109.5

109.5

109.5
122.60 (12)
113.2 (14)
111.0 (14)
123.90 (19)
118.62 (15)
117.44 (18)
118.86 (9)
106.96 (9)
107.87 (8)
109.16 (9)
105.46 (9)
108.15 (8)

-0.2 (3)
176.49 (18)
—0.9 (3)
~129.88 (15)
53.3(2)
139.47 (18)
-39.0 (2)
-38.1(2)
143.39 (19)
164.42 (14)

Acta Cryst. (2012). E68, 02627

sup-6



supporting information

C4—C5—C6—C1 1.9 (3) C7—N1—S1—01 —66.64 (16)
C12—C7—C8—C9 1.0 (3) C7—N1—S1—ClI 46.97 (16)
N1—C7—C8—C9 —175.76 (16) C6—C1—S1—02 136.48 (15)
C7—C8—C9—CI10 -0.8 (3) C2—C1—S1—02 =37.61 (17)
C7—C8—C9—C13 —180.0 (2) C6—C1—S1—O01 7.70 (16)
C8—C9—C10—Cl11 -03(3) C2—C1—S1—01 —166.39 (15)
C13—C9—C10—CI11 178.9 (2) C6—C1—S1—NI1 —107.49 (15)
C9—C10—C11—CI12 1.2 (4) C2—C1—S1—NI 78.42 (16)
Hydrogen-bond geometry (4, °)

D—H-4 D—H H-4 DA D—H-4
N1—HIN--Ol 0.84 (2) 2.30(2) 3.055(2) 151 (2)
NI—HIN--03 0.84 (2) 2.39(2) 2.894 (2) 120 (2)

Symmetry code: (i) —x+1, y+1/2, —z+3/2.
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