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In the title compound, C14H18N2O3S, the cyclohexene ring

exhibits a distorted half-chair conformation and its mean

plane makes a dihedral angle of 46.18 (8)� with the benzene

ring. In the crystal, molecules are linked via N—H� � �O, N—

H� � �(O,O) and C—H� � �O hydrogen bonds, forming a three-

dimensional network.

Related literature

For general background to and the pharmacological activities

of related compounds, see: Drews (2000); Supuran (2008);

Supuran & Scozzafava (2000); Boyd (1988); Ghorab et al.

(2007, 2009, 2011). For standard bond-length data, see: Allen

et al. (1987). For ring conformations, see: Cremer & Pople

(1975).

Experimental

Crystal data

C14H18N2O3S
Mr = 294.36
Orthorhombic, Pbca
a = 11.0365 (3) Å
b = 13.4763 (3) Å
c = 20.0092 (6) Å

V = 2975.99 (14) Å3

Z = 8
Cu K� radiation
� = 2.02 mm�1

T = 296 K
0.73 � 0.40 � 0.09 mm

Data collection

Bruker SMART APEXII CCD
area-detector diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2009)
Tmin = 0.322, Tmax = 0.839

10908 measured reflections
2829 independent reflections
2361 reflections with I > 2�(I)
Rint = 0.036

Refinement

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.125
S = 1.04
2829 reflections
195 parameters

H atoms treated by a mixture of
independent and constrained
refinement

��max = 0.21 e Å�3

��min = �0.48 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N1—H1N1� � �O1i 0.88 (2) 2.10 (2) 2.958 (2) 166 (2)
N2—H1N2� � �O3ii 0.89 (2) 2.02 (2) 2.900 (2) 169 (2)
N2—H2N2� � �O3iii 0.88 (2) 2.13 (2) 2.969 (2) 159 (2)
C6—H6A� � �O2iv 0.97 2.44 3.229 (2) 139

Symmetry codes: (i) �xþ 1
2; y� 1

2; z; (ii) �xþ 1
2;�y; zþ 1

2; (iii) x� 1
2; y;�zþ 1

2; (iv)
�x; y � 1

2;�zþ 1
2.

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT

(Bruker, 2009); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Sheldrick, 2008); program(s) used to refine

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL and PLATON (Spek,

2009).
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4-[(5,5-Dimethyl-3-oxocyclohex-1-enyl)amino]benzenesulfonamide
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S1. Comment 

From literature survey, it was found that sulfonamides constitute an important class of drugs with several types of 

pharmacological activities including antibacterial (Drews, 2000), anti-carbonic anhydrase (Supuran, 2008), diuretic 

(Supuran & Scozzafava, 2000) and hypoglycemic (Boyd, 1988) properties. Also, some structurally novel sulfonamide 

derivatives have recently been reported to show substantial antitumor activity (Ghorab et al., 2011). Based on the above 

informations and due to our interest in the synthesizing novel sulfonamides (Ghorab et al., 2009), the present 

investigation deals with the design and synthesis of a novel 4-(5,5-dimethyl-3- oxocyclohex-1-enylamino) carrying a 

biologically active sulfonamide moiety for evaluation as an anticancer agent.

In the title molecule (Fig. 1), the cyclohexene ring (C1–C6) exhibits a distorted half-chair conformation with puckering 

parameters (Cremer & Pople, 1975) Q = 0.4561 (19) Å, Θ = 52.5 (2)° and φ = 210.9 (3) Å, and its least square plane 

makes a dihedral angle of 46.18 (8)° with the benzene ring (C9–C14). Bond lengths (Allen et al., 1987) and angles are 

within normal ranges. In the crystal (Fig. 2), molecules are linked via intermolecular N1—H1N1···O1, N2—H1N2···O3, 

N2—H2N2···O3 and C6—H6A···O2 hydrogen bonds (Table 1), forming a three-dimensional network.

S2. Experimental 

4-(5,5-Dimethyl-3-oxocyclohex-1-enylamino)benzenesulfonamide was prepared according to the previously reported 

procedure (Ghorab et al., 2007). Single crystals suitable for an X-ray structural analysis was obtained by slow 

evaporation from ethanol at room temperature.

S3. Refinement 

The N-bound hydrogen atoms was located in a difference Fourier map and refined freely [N—H = 0.88 (2)–0.89 (2) Å]. 

The remaining hydrogen atoms were positioned geometrically (C—H = 0.96–0.97 Å) and were refined using a riding 

model, with Uiso(H) = 1.2 or 1.5Ueq(C). A rotating group model was applied to the methyl groups.
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Figure 1

The molecular structure of the title compound showing 30% probability displacement ellipsoids for non-H atoms. 
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Figure 2

The crystal structure of the title compound, viewed along the a axis. H atoms not involved in hydrogen bonds (dashed 

lines) have been omitted for clarity. 

4-[(5,5-Dimethyl-3-oxocyclohex-1-enyl)amino]benzenesulfonamide 

Crystal data 

C14H18N2O3S
Mr = 294.36
Orthorhombic, Pbca
Hall symbol: -P 2ac 2ab
a = 11.0365 (3) Å
b = 13.4763 (3) Å
c = 20.0092 (6) Å
V = 2975.99 (14) Å3

Z = 8

F(000) = 1248
Dx = 1.314 Mg m−3

Cu Kα radiation, λ = 1.54178 Å
Cell parameters from 2253 reflections
θ = 4.4–70.1°
µ = 2.02 mm−1

T = 296 K
Plate, colourless
0.73 × 0.40 × 0.09 mm
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Data collection 

Bruker SMART APEXII CCD area-detector 
diffractometer

Radiation source: fine-focus sealed tube
Graphite monochromator
φ and ω scans
Absorption correction: multi-scan 

(SADABS; Bruker, 2009)
Tmin = 0.322, Tmax = 0.839

10908 measured reflections
2829 independent reflections
2361 reflections with I > 2σ(I)
Rint = 0.036
θmax = 72.0°, θmin = 4.4°
h = −11→13
k = −16→10
l = −24→24

Refinement 

Refinement on F2

Least-squares matrix: full
R[F2 > 2σ(F2)] = 0.044
wR(F2) = 0.125
S = 1.04
2829 reflections
195 parameters
0 restraints
Primary atom site location: structure-invariant 

direct methods

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/[σ2(Fo
2) + (0.0919P)2] 

where P = (Fo
2 + 2Fc

2)/3
(Δ/σ)max = 0.001
Δρmax = 0.21 e Å−3

Δρmin = −0.48 e Å−3

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. 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 l.s. planes.
Refinement. Refinement of F2 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 F2 > 2sigma(F2) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F2 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 (Å2) 

x y z Uiso*/Ueq

S1 −0.00703 (4) 0.12128 (3) 0.35905 (2) 0.04078 (17)
N1 0.30747 (13) −0.19577 (10) 0.24788 (7) 0.0409 (3)
N2 −0.04392 (17) 0.09709 (12) 0.43487 (8) 0.0470 (4)
O1 0.06697 (14) 0.20885 (9) 0.36157 (7) 0.0578 (4)
O2 −0.11492 (13) 0.12253 (11) 0.31954 (8) 0.0628 (4)
O3 0.33684 (13) −0.09069 (10) 0.02398 (6) 0.0542 (4)
C1 0.33333 (14) −0.20944 (11) 0.18227 (8) 0.0371 (3)
C2 0.31006 (16) −0.14052 (12) 0.13444 (8) 0.0411 (4)
H2A 0.2760 −0.0801 0.1467 0.049*
C3 0.33664 (15) −0.15894 (12) 0.06597 (9) 0.0419 (4)
C4 0.36612 (17) −0.26403 (13) 0.04640 (9) 0.0480 (4)
H4A 0.4044 −0.2642 0.0028 0.058*
H4B 0.2917 −0.3020 0.0432 0.058*
C5 0.45074 (16) −0.31347 (13) 0.09715 (9) 0.0440 (4)
C6 0.39348 (16) −0.30700 (12) 0.16681 (9) 0.0429 (4)
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H6A 0.3338 −0.3594 0.1711 0.052*
H6B 0.4560 −0.3190 0.1999 0.052*
C7 0.4679 (2) −0.42291 (16) 0.07882 (12) 0.0677 (6)
H7A 0.5099 −0.4277 0.0369 0.102*
H7B 0.3902 −0.4544 0.0751 0.102*
H7C 0.5145 −0.4553 0.1130 0.102*
C8 0.57395 (17) −0.26183 (16) 0.09661 (12) 0.0615 (5)
H8A 0.6078 −0.2649 0.0525 0.092*
H8B 0.6273 −0.2945 0.1275 0.092*
H8C 0.5641 −0.1937 0.1096 0.092*
C9 0.23173 (14) −0.12110 (11) 0.27412 (8) 0.0356 (3)
C10 0.12181 (15) −0.09880 (12) 0.24388 (8) 0.0402 (4)
H10A 0.0975 −0.1328 0.2057 0.048*
C11 0.04870 (14) −0.02559 (12) 0.27089 (8) 0.0392 (4)
H11A −0.0248 −0.0100 0.2507 0.047*
C12 0.08487 (14) 0.02434 (11) 0.32787 (8) 0.0365 (3)
C13 0.19250 (15) 0.00026 (12) 0.35958 (8) 0.0400 (4)
H13A 0.2153 0.0332 0.3984 0.048*
C14 0.26572 (15) −0.07305 (12) 0.33301 (8) 0.0401 (4)
H14A 0.3375 −0.0903 0.3544 0.048*
H1N1 0.3431 (18) −0.2337 (16) 0.2774 (11) 0.058 (6)*
H1N2 0.024 (2) 0.1016 (15) 0.4588 (12) 0.053 (6)*
H2N2 −0.090 (2) 0.0441 (18) 0.4374 (12) 0.070 (7)*

Atomic displacement parameters (Å2) 

U11 U22 U33 U12 U13 U23

S1 0.0482 (3) 0.0360 (3) 0.0381 (3) 0.00670 (16) 0.00260 (16) 0.00170 (14)
N1 0.0455 (7) 0.0400 (7) 0.0372 (7) 0.0075 (6) 0.0036 (6) 0.0035 (6)
N2 0.0552 (10) 0.0451 (8) 0.0408 (8) −0.0019 (7) 0.0078 (7) −0.0014 (6)
O1 0.0801 (10) 0.0362 (6) 0.0572 (8) −0.0043 (6) 0.0143 (7) 0.0014 (5)
O2 0.0568 (8) 0.0722 (9) 0.0595 (9) 0.0265 (7) −0.0102 (7) −0.0065 (7)
O3 0.0713 (9) 0.0505 (7) 0.0409 (7) 0.0019 (6) 0.0039 (6) 0.0088 (5)
C1 0.0363 (8) 0.0355 (8) 0.0394 (8) −0.0015 (6) 0.0039 (6) −0.0001 (6)
C2 0.0468 (9) 0.0351 (8) 0.0414 (8) 0.0041 (7) 0.0056 (7) 0.0007 (6)
C3 0.0419 (8) 0.0429 (9) 0.0408 (8) −0.0026 (7) 0.0013 (7) 0.0026 (7)
C4 0.0592 (11) 0.0442 (9) 0.0408 (8) −0.0062 (8) −0.0010 (8) −0.0059 (7)
C5 0.0474 (9) 0.0390 (8) 0.0456 (9) 0.0014 (7) 0.0044 (7) −0.0092 (7)
C6 0.0458 (9) 0.0373 (8) 0.0457 (9) 0.0044 (7) 0.0046 (7) 0.0002 (7)
C7 0.0897 (16) 0.0462 (11) 0.0673 (13) 0.0112 (11) 0.0052 (12) −0.0157 (10)
C8 0.0440 (10) 0.0679 (12) 0.0724 (13) −0.0023 (9) 0.0105 (9) −0.0133 (10)
C9 0.0369 (8) 0.0343 (8) 0.0357 (8) −0.0009 (6) 0.0055 (6) 0.0031 (5)
C10 0.0407 (8) 0.0431 (8) 0.0368 (8) −0.0027 (7) −0.0003 (6) −0.0054 (6)
C11 0.0358 (8) 0.0425 (8) 0.0392 (8) 0.0002 (7) −0.0021 (6) 0.0007 (6)
C12 0.0382 (8) 0.0346 (7) 0.0366 (8) −0.0002 (6) 0.0042 (6) 0.0002 (6)
C13 0.0398 (8) 0.0424 (8) 0.0379 (8) −0.0020 (7) −0.0023 (6) −0.0043 (6)
C14 0.0358 (8) 0.0458 (9) 0.0386 (8) 0.0011 (7) −0.0021 (6) 0.0004 (6)



supporting information

sup-6Acta Cryst. (2012). E68, o2370    

Geometric parameters (Å, º) 

S1—O2 1.4294 (15) C5—C6 1.533 (2)
S1—O1 1.4360 (14) C6—H6A 0.9700
S1—N2 1.6044 (15) C6—H6B 0.9700
S1—C12 1.7677 (15) C7—H7A 0.9600
N1—C1 1.356 (2) C7—H7B 0.9600
N1—C9 1.410 (2) C7—H7C 0.9600
N1—H1N1 0.88 (2) C8—H8A 0.9600
N2—H1N2 0.89 (2) C8—H8B 0.9600
N2—H2N2 0.88 (2) C8—H8C 0.9600
O3—C3 1.246 (2) C9—C10 1.389 (2)
C1—C2 1.358 (2) C9—C14 1.396 (2)
C1—C6 1.505 (2) C10—C11 1.384 (2)
C2—C3 1.423 (2) C10—H10A 0.9300
C2—H2A 0.9300 C11—C12 1.383 (2)
C3—C4 1.505 (2) C11—H11A 0.9300
C4—C5 1.532 (2) C12—C13 1.385 (2)
C4—H4A 0.9700 C13—C14 1.383 (2)
C4—H4B 0.9700 C13—H13A 0.9300
C5—C8 1.528 (3) C14—H14A 0.9300
C5—C7 1.532 (2)

O2—S1—O1 118.92 (9) C5—C6—H6A 108.6
O2—S1—N2 108.30 (10) C1—C6—H6B 108.6
O1—S1—N2 106.15 (9) C5—C6—H6B 108.6
O2—S1—C12 106.95 (8) H6A—C6—H6B 107.6
O1—S1—C12 107.06 (8) C5—C7—H7A 109.5
N2—S1—C12 109.21 (8) C5—C7—H7B 109.5
C1—N1—C9 125.62 (14) H7A—C7—H7B 109.5
C1—N1—H1N1 118.7 (14) C5—C7—H7C 109.5
C9—N1—H1N1 115.6 (14) H7A—C7—H7C 109.5
S1—N2—H1N2 106.5 (15) H7B—C7—H7C 109.5
S1—N2—H2N2 111.5 (16) C5—C8—H8A 109.5
H1N2—N2—H2N2 121 (2) C5—C8—H8B 109.5
N1—C1—C2 123.34 (15) H8A—C8—H8B 109.5
N1—C1—C6 114.23 (14) C5—C8—H8C 109.5
C2—C1—C6 122.41 (15) H8A—C8—H8C 109.5
C1—C2—C3 121.35 (15) H8B—C8—H8C 109.5
C1—C2—H2A 119.3 C10—C9—C14 120.15 (14)
C3—C2—H2A 119.3 C10—C9—N1 120.67 (14)
O3—C3—C2 121.40 (16) C14—C9—N1 119.09 (15)
O3—C3—C4 121.27 (16) C11—C10—C9 119.55 (15)
C2—C3—C4 117.33 (15) C11—C10—H10A 120.2
C3—C4—C5 111.63 (14) C9—C10—H10A 120.2
C3—C4—H4A 109.3 C12—C11—C10 120.03 (15)
C5—C4—H4A 109.3 C12—C11—H11A 120.0
C3—C4—H4B 109.3 C10—C11—H11A 120.0
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C5—C4—H4B 109.3 C11—C12—C13 120.75 (14)
H4A—C4—H4B 108.0 C11—C12—S1 119.01 (12)
C8—C5—C7 109.08 (17) C13—C12—S1 120.24 (12)
C8—C5—C4 109.87 (17) C14—C13—C12 119.51 (14)
C7—C5—C4 109.60 (16) C14—C13—H13A 120.2
C8—C5—C6 110.33 (15) C12—C13—H13A 120.2
C7—C5—C6 108.87 (15) C13—C14—C9 119.93 (15)
C4—C5—C6 109.06 (14) C13—C14—H14A 120.0
C1—C6—C5 114.73 (14) C9—C14—H14A 120.0
C1—C6—H6A 108.6

C9—N1—C1—C2 14.4 (3) C1—N1—C9—C14 −139.55 (17)
C9—N1—C1—C6 −167.16 (15) C14—C9—C10—C11 2.8 (2)
N1—C1—C2—C3 −178.77 (15) N1—C9—C10—C11 179.57 (14)
C6—C1—C2—C3 2.9 (3) C9—C10—C11—C12 −0.4 (2)
C1—C2—C3—O3 −166.50 (17) C10—C11—C12—C13 −1.7 (2)
C1—C2—C3—C4 12.7 (3) C10—C11—C12—S1 177.15 (12)
O3—C3—C4—C5 136.43 (17) O2—S1—C12—C11 5.87 (16)
C2—C3—C4—C5 −42.8 (2) O1—S1—C12—C11 −122.63 (13)
C3—C4—C5—C8 −65.7 (2) N2—S1—C12—C11 122.86 (14)
C3—C4—C5—C7 174.46 (16) O2—S1—C12—C13 −175.28 (13)
C3—C4—C5—C6 55.35 (19) O1—S1—C12—C13 56.22 (15)
N1—C1—C6—C5 −165.84 (15) N2—S1—C12—C13 −58.29 (15)
C2—C1—C6—C5 12.6 (2) C11—C12—C13—C14 1.4 (2)
C8—C5—C6—C1 79.9 (2) S1—C12—C13—C14 −177.40 (12)
C7—C5—C6—C1 −160.42 (16) C12—C13—C14—C9 1.0 (2)
C4—C5—C6—C1 −40.9 (2) C10—C9—C14—C13 −3.1 (2)
C1—N1—C9—C10 43.7 (2) N1—C9—C14—C13 −179.88 (14)

Hydrogen-bond geometry (Å, º) 

D—H···A D—H H···A D···A D—H···A

N1—H1N1···O1i 0.88 (2) 2.10 (2) 2.958 (2) 166 (2)
N2—H1N2···O3ii 0.89 (2) 2.02 (2) 2.900 (2) 169 (2)
N2—H2N2···O3iii 0.88 (2) 2.13 (2) 2.969 (2) 159 (2)
C6—H6A···O2iv 0.97 2.44 3.229 (2) 139

Symmetry codes: (i) −x+1/2, y−1/2, z; (ii) −x+1/2, −y, z+1/2; (iii) x−1/2, y, −z+1/2; (iv) −x, y−1/2, −z+1/2.


