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Ethyl 9-phenylsulfonylcarbazole-3-carboxylate

In the title compound, C,;H{;NO,S, all bond lengths and
angles show normal values. The sulfonyl-bound phenyl ring
forms a dihedral angle of 838.31 (1)° with the mean plane of the
carbazole fragment. The crystal packing is stabilized by weak
intermolecular 77—, C—H- - -m and C—H- - -O interactions.

Comment

Carbazole compounds are used as host materials for organic
light-emitting diodes (Brunner et al., 2004; van Dijken et al.,
2004). They also exhibit antitumour (Leon et al., 1988; Martin
et al., 2002; Routier ef al., 2005), antifungal (Segall ef al., 2003),
antimicrobial (Martin & Prasad, 2006) and potent anti-HIV
(Hirata et al., 1999; Yan et al., 2005) activities. We report here
the structure of the title compound, (I) (Fig. 1).

The bond lengths and angles in (I) are normal and
comparable to those reported for similar carbazole
compounds (Govindasamy et al., 1997a,b). The carbazole
fragment is essentially planar with a mean deviation of
0.020 (1) A. The sum of the bond angles around N1 [355.69°]
indicates sp’-hybridization. However, N1 deviates by
0.180 (1) A from the S1/C1/C12 plane, suggesting some degree
of pyramidalization.

Atom S1 has a distorted tetrahedral environment, with the
angles 02—S1—01 [120.11 (5)°] and N1-—-S1-—-C13
[105.11 (5)°] deviating significantly from the ideal tetrahedral
values. These deviations are probably caused by the repulsive
interactions between the short S—O bonds. The orientation of
the phenylsulfonyl group with respect to the carbazole frag-
ment is characterized by the torsion angles O1—S1—N1—
C12 =35.55 (10)°,02—S1—N1—C1 = —41.32 (10)° and N1—
S1—C13—C14 = 84.56 (9)°. The dihedral angles between the
mean planes C13-C18 and N1/C1-C12, and O3/04/C19/C20
and N1/C1-C12, are 88.31 (1) and 4.92 (6)°, respectively.
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Figure 1
The molecular structure of (I), showing the atom-numbering scheme and
80% probability displacement ellipsoids.

Figure 2

The crystal packing of (I) viewed along the a axis. The intermolecular C—
H---O hydrogen bonds are shown as dashed lines. The dotted lines
indicate C—H- - -7 interactions. The H atoms not involved in hydrogen
bonds and 77 interactions have been omitted for clarity.

In the crystal structure, the molecules are stacked into
columns along the a axis, demonstrating C—H. - -7 and n—x
interactions. The former interaction involves the C13-C18 ring
(centroid Cgl; Table 1), and the latter ones involve the rings
N1/C1/C6/C7/C12 (centroid Cg2) and C7-C12 (centroid Cg3)
with the short distances Cg2---Cg3™ of 3.5891 (7) A and
Cg3- - -Cg3'" 0f 3.5804 (6) A [symmetry code: (i) 2 — x,1 — y,

—z]. The crystal packing (Fig. 2) is further stabilized by weak
intermolecular C—H- - -O hydrogen bonds (Table 1), which
generate R2(22) dimers.

Experimental

To a stirred solution of ethyl 3’-[1-phenylsulfonyl-2-methylindol-3-
ylacrylate (0.5 g, 1.35 mmol) in dry dimethylformamide (1.5 ml),
dimethylacetamide (322 mg, 2.71 mmol) was added. The reaction
mixture was heated at 383 K under N, for 3 h. It was then poured into
2% aqueous HCI (15 ml) and extracted with CHCl; (2 x 20 ml). The
combined extracts were washed with water (10 ml) and brine (10 ml)
and dried (Na,SO,). Removal of solvent followed by column chro-
matographic purification (silica gel, EtOAc-hexane 1:5) afforded
compound (I) as a colourless solid (0.38 g, 73%). It was recrystallized
from ethyl acetate and hexane (1:5 v/v).

Crystal data

C,1HsNO,S

M, =379.42
Triclinic, P1
a=80912(2) A
b =9.1704 (2) A
c=123718 (2) A
o = 78.685 (1)°

B = 87.567 (1)°

y = 74.694 (1)°

Data collection

Bruker SMART APEX2 CCD area-
detector diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Bruker, 2005)
Tinin = 0.817, Trpax = 0.980

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.034

wR(F?) = 0.093

S =1.02

5056 reflections

244 parameters

H-atom parameters constrained

V =868.17 (3) A®
Z=2

D,=1451 Mgm™>
Mo Ko radiation
u=022mm!
T=100.0 (1)K

Plate, colourless

0.41 x 0.28 x 0.09 mm

27950 measured reflections
5056 independent reflections
4563 reflections with I > 20(I)
Rine = 0.035

Omax = 30.0°

w = 1/[0*(F,?) + (0.0488P)*
+ 0.3804P]
where P = (F,2 + 2F)/3
(AI6)max = 0.001
APmax = 050 e A3
Appin = —0.42 ¢ A3

Table 1 .

Hydrogen-bond geometry (A, °).

D-H--A D—H H--A D---A D-H--A
C5—H5.--Cgl' 095 3.8605 (12) 174
Cl4—H14---04" 0.95 3.2826 (15) 133

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

The H atoms were positioned geometrically with C—H distances
of 0.95 A (aromatic), 0.98 A (methyl) and 0.99 A (methylene), and
were treated as riding on their parent C atoms, with Uj,,(H) values of
1-2ch(c) [15 ch(Cmclhyl)]'

Data collection: APEX2 (Bruker, 2005); cell refinement: APEX2;
data reduction: SAINT (Bruker, 2005); program(s) used to solve
structure: SHELXTL (Sheldrick, 1998); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL and PLATON (Spek,
2003).
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