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In the title compound, C;sH;sNO,S, the dihedral angle
between the benzene rings is 88.87 (1)°. In the crystal,
adjacent molecules form inversion dimers through pairs of
strong N—H---O hydrogen bonds, generating R5(8) loops.
Two C—H- - -7 interactions and an aromatic 7— interaction
[centroid—centroid separation = 3.8191 (1) A] are also
observed.
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For a similar structure, see: Suchetan et al. (2010).
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Crystal data

Ci5HisNO,S
M, = 305.34
Triclinic, PT )
a=92474 (7) A

b = 9.6660 (6) A
c=98764 (8) A
@ =70.268 (6)°
B = 64052 (8)°

y = 86.231 (5)°

V =743.69 (11) A®
zZ=2

Mo Ko radiation

Data collection

Bruker APEXII diffractometer
Absorption correction: multi-scan
(SADABS; Bruker, 2009)
Tonin = 0.925, Tynax = 0.950

Refinement

R[F? > 20(F%)] = 0.039
wR(F?) = 0.112

S =1.06

2610 reflections

196 parameters

u=023mm™!

T=293K
0.35 x 0.28 x 0.22 mm

11424 measured reflections
2610 independent reflections
2212 reflections with I > 20(1)
Ryt = 0.037

H atoms treated by a mixture of
independent and constrained
refinement

Apmay = 028 ¢ A7

Apmin = =025 A3

Table 1 .
Hydrogen-bond geometry (A, °).

Cgl and Cg2 are the centroids of the sulfonyl-bound and carbonyl-bound
benzene rings respectively.

D—H--A D—H H---A DA D—H---A
N1—HN1...01' 0.79 (2) 2.14 (2) 2.920 (2) 170 (2)
CI5—HI5B---Cgl" 0.96 277 3576 (3) 141
C7—H7A. - -Cg2™" 0.96 2.94 3753 (3) 143

Symmetry codes: (i) —x,—y+1,—z+2; (ii)
—x,—=y+2,—z+2.

—x 41—y +2,—z+2 (i)

Data collection: APEX2 (Bruker, 2009); cell refinement: APEX2
and SAINT-Plus (Bruker, 2009); data reduction: SAINT-Plus and
XPREP (Bruker, 2009); program(s) used to solve structure:
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure:
SHELXL97 (Sheldrick, 2008); molecular graphics: Mercury (Macrae
et al., 2008); software used to prepare material for publication:
SHELXL97.
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(UGCQ), India, for financial support under its Minor Research
Project scheme.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: BG2511).
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N-(3-Methoxybenzoyl)-4-methylbenzenesulfonamide

S. Sreenivasa, B. S. Palakshamurthy, T. N. Lohith, N. R. Mohan, Vijith Kumar and P. A. Suchetan

S1. Comment

As a part of our continued efforts to study the crystal structures of N-(aroyl)-arylsulfonamides (Suchetan ef al., 2010), we
report here the crystal structure of the title compound (I) (Fig 1).

The conformation of the N—H bond in I is anti to the C=0 bond in the side chain, similar to that observed in.
N-(benzoyl)-4-methylbenzenesulfonamide (II, Suchetan ef al., 2010). Further, the conformation between the N—H bond
and the meta-methoxy group in the benzoyl ring is anti.

The dihedral angle between the methyl-substituted benzene ring (maximum deviation from mean plane: 0.007 A for C5)
and the methoxy-substituted benzene ring (maximum deviation from mean plane: 0.005 A for C13) is 88.87 (1)°.
Adjacent molecules form inversion related dimers through strong N—H---O hydrogen bonds, generating R,%(8) loops (Fig
2). Two C—H--7 interactions and an aromatic 7-r interaction (centroid-centroid separation = 3.8191 (1) A) are also

observed in the structure (Fig 3).

S$2. Experimental

The title compound was prepared by refluxing a mixture of 3-methoxybenzoic acid, 4-methylbenzenesulfonamide and
phosphorous oxychloride (POCIls) for 2 h on a water bath. The resultant mixture was cooled and poured into ice cold
water. The solid obtained was filtered and washed thoroughly with water and then dissolved in sodium bicarbonate
solution. The compound was later reprecipitated by acidifying the filtered solution with dilute HCl. The compound
obtained was filtered and later dried (Melting point: 405 K.) Colorless prisms of (I) were obtained from a slow

evaporation of its ethanolic solution at room temperature.

S3. Refinement

The H atom of the NH group was located in a difference map and later refined freely. The other H atoms were positioned
with idealized geometry using a riding model with C—H = 0.93 A. All H atoms were refined with isotropic displacement

parameters (set to 1.2 times of the U, of the parent atom).
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Figure 1
Molecular structure of the title compound, showing the atom-labeling scheme. Displacement ellipsoids are drawn at the
50% probability level.
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Figure 2
Molecular packing of (I) with hydrogen bonding shown as dashed lines. Carbon bounded hydrogen atoms are ommitted
for clarity.
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Figure 3

Display of C—H---x interactions and stacking of molecules through z-7 interactions. Cgl and Cg2 are the centroids of the

sulfonyl bound and carbonyl bound benzene ring respectively. For clarity purpose, the hydrogen atoms not involved in

hydrogen bonding are ommitted.

N-(3-Methoxybenzoyl)-4-methylbenzenesulfonamide

Crystal data

CisHisNOsS
M,=305.34
Triclinic, P1

Hall symbol: -P 1
a=92474 (7) A
b=9.6660 (6) A
c=9.8764 (8) A
a="70.268 (6)°
£ =64.052 (8)°
y=286.231 (5)°
V=1743.69 (11) A3
zZ=2

Data collection

Bruker APEXII
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

phi and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2009)

Toin = 0.925, Tnax = 0.950

11424 measured reflections

F(000) =320

Prism

D,=1364 Mgm™

Melting point: 405 K

Mo Ko radiation, 2 = 0.71073 A

Cell parameters from 1123 reflections

0=2.4-25.0°
4 =023 mm™!
T=293K

Prism, colourless
0.35 x0.28 x 0.22 mm

2610 independent reflections
2212 reflections with 1> 20()

Rin=0.037

Omax = 25.0°, Opin = 2.4°
h=-10—10
k=-11-11
[=-11—11

3 standard reflections every 1 reflections
intensity decay: 10%
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Refinement
Refinement on F? Secondary atom site location: difference Fourier
Least-squares matrix: full map
R[F*>20(F?)] = 0.039 Hydrogen site location: inferred from
WwR(F?) =0.112 neighbouring sites
§=1.06 H atoms treated by a mixture of independent
2610 reflections and constrained refinement
196 parameters w = 1/[6*(F,?) + (0.0515P)> + 0.194P]
0 restraints where P = (F,2 + 2F2)/3
Primary atom site location: structure-invariant (A/G)max = 0.046

direct methods Apma =028 ¢ A3

Apmin=—0.25e A

Special details

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two L.s. planes) are estimated using the full covariance
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles;
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving 1.s. planes.

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > 20(F?) 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 (42)

X y z Uiso™ Ueq
HN1 0.159 (2) 0.588 (2) 0.975 (3) 0.051 (6)*
Cl 0.1161 (2) 0.8457 (2) 0.6955 (2) 0.0476 (5)
C2 —0.0258 (2) 0.8795 (3) 0.8029 (2) 0.0613 (6)
H2 —0.0909 0.8073 0.8997 0.074*
C3 —0.0693 (3) 1.0213 (3) 0.7648 (3) 0.0662 (6)
H3 —0.1646 1.0442 0.8371 0.079*
C4 0.0256 (2) 1.1310 (2) 0.6209 (3) 0.0564 (5)
C5 0.1653 (2) 1.0931 (2) 0.5154 (2) 0.0553 (5)
H5 0.2292 1.1646 0.4174 0.066*
Co6 0.2129 (2) 0.9520 (2) 0.5511 (2) 0.0518 (5)
H6 0.3084 0.9291 0.4791 0.062*
(o) —0.0228 (3) 1.2854 (3) 0.5835 (3) 0.0798 (7)
H7A —0.1380 1.2822 0.6220 0.120*
H7B 0.0286 1.3360 0.4696 0.120*
H7C 0.0098 1.3368 0.6350 0.120*
C8 0.3499 (2) 0.7247 (2) 0.8738 (2) 0.0482 (5)
C9 0.3856 (2) 0.6830 (2) 1.0147 (2) 0.0446 (4)
C10 0.3358 (2) 0.5448 (2) 1.1356 (2) 0.0513 (5)
H10 0.2709 0.4755 1.1353 0.062*
Cl1 0.3844 (2) 0.5127 (2) 1.2554 (2) 0.0554 (5)
H11 0.3525 0.4203 1.3357 0.066*
Cl12 0.4792 (2) 0.6145 (2) 1.2591 (2) 0.0519 (5)
H12 0.5105 0.5910 1.3411 0.062*
C13 0.5272 (2) 0.7517 (2) 1.1398 (2) 0.0508 (5)
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Cl4 0.4814 (2) 0.7857 (2) 1.0170 (2) 0.0512 (5)
H14 0.5150 0.8777 0.9361 0.061*
C15 0.6780 (3) 0.8309 (3) 1.2494 (3) 0.0782 (7)
H15A 0.5879 0.8074 1.3536 0.117*
H15B 0.7428 0.9162 1.2284 0.117*
H15C 0.7421 0.7488 1.2462 0.117*
N1 0.2204 (2) 0.6435 (2) 0.8917 (2) 0.0519 (4)
01 0.03105 (19) 0.56323 (17) 0.81816 (17) 0.0674 (4)
02 0.30852 (18) 0.65075 (17) 0.60995 (16) 0.0643 (4)
03 0.42784 (17) 0.82263 (17) 0.74840 (17) 0.0633 (4)
04 0.6206 (2) 0.86118 (18) 1.13085 (19) 0.0731 (5)
S1 0.17181 (6) 0.66553 (6) 0.74433 (6) 0.05142 (19)
Atomic displacement parameters (42)

Ull U22 l]33 U12 U13 U23
Cl1 0.0453 (10) 0.0573 (12) 0.0412 (10) 0.0008 (8) —0.0216 (8) —0.0141 (9)
C2 0.0511 (12) 0.0712 (15) 0.0451 (11) —0.0006 (10) —0.0140 (9) —0.0093 (10)
C3 0.0524 (12) 0.0811 (17) 0.0590 (13) 0.0133 (11) —0.0192 (11) —0.0256 (12)
C4 0.0553 (12) 0.0622 (13) 0.0619 (13) 0.0095 (10) —0.0341 (11) —0.0227 (11)
C5 0.0562 (12) 0.0537 (12) 0.0494 (11) —0.0019 (9) —0.0231 (10) —0.0091 (9)
C6 0.0478 (11) 0.0584 (12) 0.0427 (10) 0.0014 (9) —0.0168 (9) —0.0134 (9)
C7 0.0820 (17) 0.0748 (17) 0.0900 (18) 0.0235 (14) —0.0445 (15) —0.0313 (14)
C8 0.0462 (10) 0.0508 (11) 0.0453 (11) 0.0046 (9) —0.0213 (9) —0.0124 (9)
C9 0.0416 (10) 0.0490 (11) 0.0425 (10) 0.0064 (8) —0.0192 (8) —0.0144 (8)
C10 0.0537 (11) 0.0480 (11) 0.0516 (11) 0.0014 (9) —0.0252 (9) —0.0133 (9)
Cl11 0.0625 (13) 0.0487 (12) 0.0494 (11) 0.0032 (9) —0.0274 (10) —0.0064 (9)
Cl12 0.0522 (11) 0.0606 (13) 0.0453 (11) 0.0097 (9) —0.0257 (9) —0.0163 (9)
C13 0.0486 (11) 0.0543 (12) 0.0526 (11) 0.0042 (9) —0.0259 (9) —0.0171 (9)
Cl4 0.0518 (11) 0.0492 (11) 0.0501 (11) 0.0008 (9) —0.0254 (9) —0.0094 (9)
C15 0.0851 (17) 0.0866 (18) 0.0832 (17) —0.0041 (14) —0.0573 (15) —0.0237 (14)
N1 0.0531 (10) 0.0574 (11) 0.0395 (9) —0.0067 (8) —0.0228 (8) —0.0048 (8)
Ol 0.0801 (10) 0.0657 (10) 0.0571 (9) —0.0210 (8) —0.0398 (8) —0.0038 (7)
02 0.0778 (10) 0.0666 (10) 0.0472 (8) 0.0167 (8) —0.0259 (7) —0.0220 (7)
03 0.0605 (9) 0.0685 (10) 0.0493 (8) —0.0100 (7) —0.0258 (7) —0.0015 (7)
04 0.0847 (11) 0.0708 (11) 0.0749 (10) —0.0137 (8) —0.0520 (9) —0.0113 (8)
S1 0.0595 (3) 0.0537 (3) 0.0418 (3) —0.0022 (2) —0.0265 (2) —0.0105 (2)
Geometric parameters (A, ©)
C1—Ceo 1.381 (3) C9—C10 1.394 (3)
Cl—C2 1.383 (3) C10—Cl11 1.378 (3)
Cl1—S1 1.750 (2) C10—H10 0.9300
C2—C3 1.377 (3) Cl11—C12 1.380 (3)
C2—H2 0.9300 Cl1—HI11 0.9300
C3—C4 1.389 (3) C12—C13 1.381 (3)
C3—H3 0.9300 C12—H12 0.9300
C4—C5 1.380 (3) C13—04 1.366 (2)
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Cc4—-C7
C5—Co
C5—H5
C6—H6
C7T—HT7A
C7—H7B
C7—H7C
C8—03
C8—NI1
Cc8—C9
C9—Cl14

Co—Cl1—C2
C6—C1—S1
C2—C1—S1
C3—C2—Cl1
C3—C2—H2
Cl—C2—H2
C2—C3—C4
C2—C3—H3
C4—C3—H3
C5—C4—C3
C5—C4—C7
C3—C4—C7
C4—C5—C6
C4—C5—H5
Co—C5—HS5
C1—C6—C5
C1—C6—H6
C5—C6—H6
C4—C7—HT7A
C4—C7—H7B
H7A—C7—H7B
C4—C7—H7C
H7A—C7—HTC
H7B—C7—H7C
03—C8—N1
03—C8—C9
N1I—C8—C9
C14—C9—C10
C14—C9—C8
C10—C9—C8
C11—C10—C9

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

1.500 (3)
1.383 (3)
0.9300
0.9300
0.9600
0.9600
0.9600
1.211 (2)
1.388 (2)
1.488 (3)
1.386 (3)

120.7 (2)
120.07 (15)
119.19 (15)
119.2 (2)
120.4

120.4

121.5 (2)
119.3

119.3

117.8 (2)
121.7 (2)
120.5 (2)
121.92 (19)
119.0

119.0
118.76 (19)
120.6
120.6

109.5

109.5

109.5

109.5

109.5

109.5
120.27 (18)
123.41 (17)
116.31 (16)
120.02 (17)
116.76 (17)
123.10 (17)
118.92 (18)

0.4 (3)
179.73 (17)
0.2 (3)

0.7 (3)

C13—Cl14
Cl14—H14
C15—04
C15—HI5A
C15—HI5B
C15—HI5C
N1—S1
N1—HNI1
01—S1
02—S1

C11—C10—H10
C9—C10—H10
C10—C11—C12
C10—C11—H11
C12—C11—H11
C11—C12—C13
Cl11—CI12—H12
C13—C12—HI12
04—C13—C12
04—C13—C14
C12—C13—C14
C13—C14—C9
C13—C14—H14
C9—C14—H14
04—C15—HI5A
04—C15—HI15B
HI5A—C15—HI15B
04—C15—H15C
HI5SA—C15—H15C
H15B—C15—H15C
C8—N1—S1
C8—N1—HNI1
S1—NI—HNI1
C13—04—C15
02—S1—01
02—S1—N1
O1—S1—NI1
02—S1—C1
01—S1—C1
N1—S1—C1

C11—C12—C13—C14
04—C13—C14—C9
C12—C13—C14—C9
C10—C9—C14—C13

1.385 (3)
0.9300
1.426 (3)
0.9600
0.9600
0.9600
1.6477 (16)
0.79 (2)
1.4338 (15)
1.4199 (15)

120.5
120.5
121.46 (19)
119.3

119.3
119.41 (18)
120.3

120.3
124.67 (18)
115.23 (18)
120.10 (18)
120.09 (18)
120.0
120.0

109.5

109.5

109.5

109.5

109.5

109.5
123.04 (14)
122.9 (15)
113.9 (15)
118.08 (17)
118.61 (10)
109.61 (9)
103.41 (9)
109.64 (9)
109.03 (9)
105.68 (9)

-0.6 (3)
~179.59 (17)
0.8 (3)
-0.3(3)
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C2—C3—C4—C7 —178.8 (2) C8—C9—C14—C13 -176.47 (17)
C3—C4—C5—C6 -1.4 (3) 03—C8—N1—S1 4.2 (3)
C7—C4—C5—C6 178.2 (2) C9—C8—N1—S1 -175.21 (13)
C2—C1—C6—C5 -0.2 (3) C12—C13—04—C15 2.4(3)
S1—C1—C6—C5 179.63 (14) C14—C13—04—C15 -177.17 (19)
C4—C5—C6—C1 1.1 (3) C8—N1—S1—02 54.03 (19)
03—C8—C9—C14 18.3 (3) C8—N1—S1—O01 —178.56 (16)
N1—C8—C9—C14 —162.34 (17) C8—NI1—S1—C1 —64.03 (18)
03—C8—C9—C10 -157.8 (2) C6—C1—S1—02 =7.39 (19)
N1—C8—C9—C10 21.6 (3) C2—C1—S1—02 172.45 (15)
C14—C9—C10—C11 -0.5(3) C6—C1—S1—01 —138.75 (16)
C8—C9—C10—C11 175.44 (17) C2—C1—S1—01 41.08 (18)
C9—C10—C11—C12 0.7(3) C6—C1—S1—N1 110.66 (17)
C10—C11—C12—C13 -0.2 (3) C2—C1—S1—N1 —69.50 (17)
C11—C12—C13—04 179.91 (19)

Hydrogen-bond geometry (4, °)

Cg1 and Cg?2 are the centroids of the sulfonyl-bound and carbonyl-bound benzene rings respectively.

D—H-4 D—H H-4 DA D—H-4
NI—HN1--Oli 0.79 (2) 2.14 (2) 2.920 (2) 170 (2)
C15—H15B-Cgli 0.96 2.77 3.576 (3) 141
C7—H74-Cgi 0.96 2.94 3.753 (3) 143

Symmetry codes: (i) —x, —y+1, —z+2; (ii) —x+1, =p+2, —z+2; (iii) —x, —y+2, —z+2.
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