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In the title compound, C;sH;;NO,S, the aromatic rings are
oriented at a dihedral angle of 32.8 (1)°. The ethyl group and
phenyl ring on the N atom adopt a staggered conformation
with respect to the O atoms.

Related literature

For related structures, see: Gowda et al. (2009); Nirmala et al.
(2009a,b).

Experimental

Crystal data

CysH;NO,S V =2906.8 (2) A®
M, =275.36 Z=8
Orthorhombic, Pbca Mo Ka radiation
a=14.1248 (6) A =022 mm™

b =10.4126 (5) A T =296 K

¢ =19.7639 (10) A 032 x 0.19 x 0.16 mm

1 Current address: Department of Chemistry, Georgetown University, 37th
and O St NW, Washington DC 20057-2127 USA.

Data collection

Bruker Kappa APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2007)
Tmin = 0.951, Tiax = 0.966

15016 measured reflections
3599 independent reflections
1759 reflections with I > 20 (1)
Ri = 0.045

Refinement

R[F? > 20(F?%)] = 0.050
WwR(F?) = 0.157
§=1.00

3597 reflections

173 parameters

H-atom parameters constrained
Apmax = 0.19 & A3

Apmin = =031 ¢ A™?

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT
(Bruker, 2007); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2009);
software used to prepare material for publication: WinGX (Farrugia,
1999) and PLATON.

The authors acknowledge the Higher Education Commis-
sion (HEC) of Pakistan for providing a grant under the project
strengthening the Materials Chemistry Laboratory at GC
University Lahore. MNA also acknowledges the HEC for
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: NG2749).
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N-Ethyl-N-phenyl-p-toluenesulfonamide

I. U. Khan, Z. Haider, M. N. Arshad and S. Ali

Comment

In recent literature the crystal structure of simple sulfonamide derivatives have been reported (Gowda et al., 2009) II and
(Nirmala et al., 2009a,b) III & IV, which vary to the title compound (I) N-Ethyl-4-methyl-N-phenylbenzenesulfonamide in
respect of ethylation at the nitrogen atom of I and substitution of methyl group at phenyl rings of III & IV. The dihedral
angles between the both of the phenyl rings of all these four structures are not same as 32.79(0.10)° for I, 68.4 (1)° for
11, 49.7 (1)° for IIT and 56.7 (3)° for IV, which may be due to substitution of alkyl groups at different position in all these
molecules. The geometry around the sulphur atom S1 is distorted tertrahedral with the most distortion of 120.13(0.12)° for
01-S1-02. No suitable hydrogen bonding have been found in the crystal structure of the molecule.

Experimental

A mixture of 4-methyl-N-phenylbenzenesulfonamide (500 mg, 2.02 mmol), and sodium hydride (194 mg, 8.08 mmol) in
N,N-dimethylformamide (10 ml) was stirred at room temperature for half an hour followed by addition of ethyl iodide (630
mg 4.04 mmol). Stirring was continued further for a period of three hours and the contents were poured over crushed ice.

Precipitated product filtered, washed and recrystallized with methanol under slow evaporation for diffraction studies.

Refinement

All the C—H H-atoms were positioned gemetrically and refined using a riding model with dC-H = 0.93 A and Ujso(H) =
1.2 Ugq for aromatic (C), with dC-H = 0.96 A and Uo(H) = 1.5 Ueq for methyl (C), and with dC-H = 0.97 A and Uiso(H)

= 1.2 Ugq for methylene (C). The two reflections 2 0 0 and 0 0 2 were omitted in final refinement

Figures

Fig. 1. The labelled diagram of (I) with 50% probability level of drawn displacement ellips-
oids.

. Fig. 2. Unit cell packing for (I) Hydrogen atoms have been omitted for clarity.
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N-Ethyl-N-phenyl-p-toluenesulfonamide

Crystal data
C15sH17NO,S

M, =275.36
Orthorhombic, Pbca
Hall symbol: -P 2ac 2ab
a=14.1248 (6) A
b=10.4126 (5) A
c¢=19.7639 (10) A
V'=2906.8 (2) A*

Z=8

Data collection

Bruker Kappa APEXII CCD
diffractometer

Radiation source: fine-focus sealed tube
graphite
¢ and ® scans

Absorption correction: multi-scan
(SADABS; Bruker, 2007)

Tmin = 0.951, Tnax = 0.966

15016 measured reflections

Refinement

Refinement on 2
Least-squares matrix: full
R[F* > 26(F?)] = 0.050
WR(F?) =0.157

S§=1.00

3597 reflections

173 parameters

0 restraints

Special details

F(000) = 1168

Dy=1258 Mgm >

Mo Ka radiation, A = 0.71073 A

Cell parameters from 2488 reflections

0=2.6-23.4°
p=0.22 mm”!
T=296K

Needle, colorless
0.32 x0.19 x 0.16 mm

3599 independent reflections
1759 reflections with /> 2o(/)
Rint = 0.045

Omax = 28.3°, Oppin = 2.1°

h=-18—10
k=-13—13
[=-26—26

Primary atom site location: structure-invariant direct
methods

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained

w = 1/[6%(Fo2) + (0.0707P)> + 0.2464P]
where P = (F,> + 2F.2)/3

(A/6)max < 0.001

ApPmax =0.19 ¢ A3

Apmin =—031e A3

Geometry. All esds (except the esd in the dihedral angle between two Ls. planes) are estimated using the full covariance matrix. The

cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds

in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used

for estimating esds involving Ls. planes.
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Refinement. Refinement of 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-

al R-factors R are based on F, with F set to zero for negative F?. The threshold expression of F> G(Fz) is used only for calculating R-

factors(gt) etc. 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 (/fz )

S1
0O1
02
N1
C1
C2
H2
C3
H3
C4
()
H5
C6
Hé
C7
H7A
H7B
C8
HSA
H8B
H&C
C9
C10
H10
Cl11
HI11
Cl12
HI12
CI13
H13
Cl4
H14
CI15
HI5A
H15B
H15C

X

0.12290 (5)
0.03439 (13)
0.14610 (15)
0.12528 (13)
0.21256 (17)
0.19340 (18)
0.1320
0.2651 (2)
0.2514
0.35649 (19)
0.3742 (2)
0.4357
0.3044 (2)
0.3186
0.09842 (18)
0.1544
0.0727
0.0268 (2)
~0.0287
0.0528
0.0103
0.19267 (18)
0.2805 (2)
0.2975
0.3428 (2)
0.4022
0.3186 (3)
0.3614
0.2316 (3)
0.2148
0.1683 (2)
0.1090
0.4350 (2)
0.4907
0.4156
0.4487

y
0.31259 (6)
0.34190 (19)
0.18289 (15)
0.39272 (17)
0.3761 (2)
0.4774 (2)
0.5089
0.5321 (2)
0.6004
0.4880 (3)
0.3868 (3)
0.3554
0.3305 (2)
0.2617
0.5301 (2)
0.5825
0.5502
0.5621 (3)
0.5106
0.5450
0.6513
0.3535 (2)
0.4097 (2)
0.4741
0.3706 (3)
0.4086
0.2762 (3)
0.2502
0.2209 (3)
0.1569
0.2588 (2)
0.2204
0.5510 (3)
0.4982
0.5613
0.6337

z

0.45059 (3)
0.48260 (10)
0.43417 (9)
0.37947 (10)
0.50190 (10)
0.54450 (11)
0.5481
0.58177 (12)
0.6105
0.57751 (12)
0.53525 (15)
0.5319
0.49782 (13)
0.4696
0.38163 (13)
0.3749
0.4259
0.32876 (15)
0.3354
0.2848
0.3320
0.32926 (11)
0.32511 (13)
0.3554
0.27619 (15)
0.2735
0.23123 (15)
0.1982
0.23514 (14)
0.2046
0.28389 (13)
0.2863
0.61724 (16)
0.6154
0.6635
0.5981

Uiso*/Ueq
0.0736 (3)
0.0982 (6)
0.0940 (6)
0.0670 (5)
0.0605 (6)
0.0678 (6)
0.081*
0.0759 (7)
0.091*
0.0739 (7)
0.0852 (8)
0.102%*
0.0773 (7)
0.093*
0.0760 (7)
0.091*
0.091*
0.0934 (9)
0.140*
0.140*
0.140*
0.0625 (6)
0.0773 (7)
0.093*
0.0926 (9)
0.111%*
0.0975 (10)
0.117*
0.0941 (9)
0.113*
0.0782 (7)
0.094*
0.1138 (11)
0.171*
0.171*
0.171*
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Atomic displacement parameters (142 )

S1
0O1
02
N1
Cl1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11
C12
Cl13
Cl14
Cl15

Geometric parameters (4, °)

S1—02
S1—O01
S1—NI1
S1—C1
N1—C9
N1—C7
Cl1—C2
C1—Cé6
C2—C3
C2—H2
C3—C4
C3—H3
C4—C5
C4—C15
C5—Cé6
C5—HS
C6—H6
C7—C8
C7—HT7A
02—S1—01
02—S1—N1
O1—S1—N1

Ull

0.0876 (5)
0.0785 (13)
0.1434 (18)
0.0766 (13)
0.0756 (17)
0.0684 (16)
0.087 (2)
0.0785 (19)
0.080 (2)
0.097 (2)
0.0835 (18)
0.100 (2)
0.0775 (17)
0.094 (2)
0.090 (2)
0.117 (3)
0.132 (3)
0.097 (2)
0.099 (2)

U22

0.0553 (4)
0.1021 (15)
0.0504 (10)
0.0560 (11)
0.0524 (14)
0.0730 (16)
0.0846 (18)
0.0872 (18)
0.094 (2)
0.0627 (16)
0.0557 (15)
0.093 (2)
0.0494 (12)
0.0703 (16)
0.107 (2)
0.107 (2)
0.082 (2)
0.0623 (16)
0.148 (3)

1.4271 (18)
1.4339 (19)
1.635 (2)
1.752 (2)
1.434 (3)
1.481 (3)
1377 (3)
1.384 (3)
1.375 (3)
0.9300
1373 (3)
0.9300
1.368 (4)
1.509 (4)
1.365 (4)
0.9300
0.9300
1.492 (3)
0.9700
120.13 (12)
106.42 (10)
106.78 (12)

U33 U12
0.0779 (4) ~0.0172 (3)
0.1139 (15) ~0.0314 (10)
0.0881 (12) ~0.0189 (9)
0.0683 (12) ~0.0052 (9)
0.0535 (12) 0.0029 (11)
0.0621 (14) 0.0101 (12)
0.0561 (13) 0.0084 (14)
0.0561 (13) 0.0058 (14)
0.0811 (18) 0.0276 (16)
0.0723 (16) 0.0241 (14)
0.0887 (17) 0.0020 (11)
0.0877 (19) 0.0131 (16)
0.0605 (13) ~0.0044 (11)
0.0677 (15) ~0.0120 (14)
0.0802 (19) ~0.0051 (17)
0.0684 (19) 0.030 (2)
0.0681 (18) 0.0105 (19)
0.0749 (17) ~0.0058 (13)
0.094 (2) ~0.008 (2)

C7—H7B

C8—HSA

C8—HSB

C8—HSC

C9—C10

C9—Cl4

Cl0—Cl1

C10—H10

Cl1—CI2

Cl1—HI1

Cl2—Cl13

Cl2—HI2

Cl13—Cl4

C13—HI3

Cl4—H14

C15—HISA

Cl5—HI5B

C15—HI5C

H7A—C7—H7B
C7—C8—HB8A
C7—C8—H&B

U13

0.0110 (4)
0.0304 (11)
0.0111 (11)
~0.0052 (10)
0.0093 (11)
0.0143 (13)
0.0035 (13)
~0.0046 (13)
~0.0046 (15)
0.0094 (15)
~0.0085 (15)
-0.0141 (17)
~0.0115 (12)
~0.0053 (15)
0.0048 (17)
0.0103 (18)
~0.0103 (19)
~0.0119 (15)
~0.0250 (19)

0.9700
0.9600
0.9600
0.9600

U23

~0.0053 (3)
~0.0179 (11)
~0.0017 (8)
~0.0110 (9)
0.0042 (10)
~0.0062 (12)
~0.0139 (12)
0.0069 (13)
0.0030 (15)
~0.0060 (12)
~0.0107 (12)
0.0042 (15)
~0.0005 (10)
0.0000 (12)
0.0132 (18)
0.0146 (17)
~0.0157 (14)
~0.0113 (13)
~0.006 (2)

1374 (3)
1377 (3)
1.370 (4)

0.9300

1.368 (4)

0.9300

1.360 (4)

0.9300

1.372 (4)

0.9300
0.9300
0.9600
0.9600
0.9600

107.9
109.5
109.5
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02—S1-—Cl
01—S1-—Cl
N1—S1—Cl
C9—NI—C7
C9—NI1—S1
C7—NI1—S1
C2—C1—C6
C2—C1—S1
C6—C1—S1
C3—C2—Cl
C3—C2—H2
Cl—C2—H2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C5—C4—C3
C5—C4—CI5
C3—C4—CI5
C6—C5—C4
C6—C5—HS5
C4—C5—HS5
C5—C6—Cl
C5—C6—H6
Cl—C6—H6
N1—C7—C8
N1—C7—H7A
C8—C7—H7A
N1—C7—H7B
C8—C7—H7B
02—S1—N1—C9
01—S1—N1—C9
Cl1—S1—N1—C9
02—S1—N1—C7
01—S1—N1—C7
Cl1—S1—N1—C7
02—S81—C1—C2
01—S1—C1—C2
N1—S81—C1—C2
02—S1—C1—C6
01—S1—C1—C6
N1—S81—C1—C6
C6—C1—C2—C3
S1—C1—C2—C3
Cl—C2—C3—C4
C2—C3—C4—C5

C2—C3—C4—C15

C3—C4—C5—C6

108.83 (12)
107.13 (11)
106.87 (10)
117.72 (19)
117.59 (15)
117.58 (16)
118.9 (2)
120.07 (19)
120.97 (19)
120.0 (2)
120.0
120.0
121.4 (2)
119.3

119.3

117.9 (3)
1212 (3)
120.9 (3)
122.0 (3)
119.0

119.0

119.9 (2)
120.0
120.0

111.7 (2)
109.3

109.3

109.3

109.3

~33.36 (19)
~162.81 (16)
82.81 (18)
176.76 (17)
47.31 (19)
~67.08 (19)
~155.91 (18)
~24.6 (2)
89.5 (2)

27.6 (2)
158.92 (19)
-86.9 (2)
0.4 (3)
~176.14 (18)
0.1(4)
-0.5(4)
178.4 (2)

0.3 (4)

HSA—C8—HSB 109.5
C7—C8—H8C 109.5
H8A—C8—HSC 109.5
H8B—C8—H8C 109.5
C10—C9—Cl4 119.5 (3)
C10—C9—N1 121.3 (2)
Cl4—C9—N1 119.3 (2)
C11—C10—C9 119.7 (3)
C11—C10—H10 120.2
C9—C10—H10 120.2
C12—C11—C10 120.8 (3)
Cl2—Cl11—HI11 119.6
C10—Cl11—HI11 119.6
C13—Cl12—Cl1 119.5 (3)
C13—Cl12—HI2 120.2
Cl1—CI2—H12 120.2
Cl2—C13—Cl4 120.4 (3)
Cl2—C13—HI3 119.8
Cl4—C13—HI3 119.8
C13—C14—C9 120.1 (3)
C13—Cl4—H14 120.0
C9—Cl4—Hl14 120.0
C4—C15—HISA 109.5
C4—C15—HI5B 109.5
HI5A—C15—HI15B 109.5
C4—C15—HI5C 109.5
HI15A—C15—H15C 109.5
H15B—C15—HI5C 109.5
C15—C4—C5—C6 ~178.5 (3)
C4—C5—C6—Cl 0.2 (4)
C2—C1—C6—C5 —0.6 (4)
S1—C1—C6—C5 175.9 (2)
C9—N1—C7—C8 80.0 (3)
S1—NI1—C7—C8 ~130.2 (2)
C7—N1—C9—C10 56.3 (3)
S1—N1—C9—C10 ~93.6 (2)
C7—N1—C9—Cl4 ~122.9(2)
S1—N1—C9—Cl4 87.2 (2)
Cl14—C9—C10—Cl1 -0.3(4)
N1—C9—C10—Cl1 ~179.5 (2)
C9—C10—C11—Cl12 0.2 (4)
C10—C11—C12—C13 0.1(5)
Cl1—C12—C13—Cl4 -0.2(5)
Cl12—C13—C14—C9 0.1(4)
C10—C9—C14—Cl13 0.2 (4)
N1—C9—Cl14—C13 179.4 (2)
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Fig. 1
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Fig. 2
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