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In the title compound, C19H15BrN2O4S, the indole ring system

is planar and the S atom has a distorted tetrahedral

con®guration. The dihedral angle between the sulfonyl-bound

phenyl ring and the indole ring system is 71.19 (8)�. The

orientations of the phenylsulfonyl and methylpyrrolidine-2,5-

dione substituents with respect to the indole moiety are

in¯uenced by intramolecular CÐH� � �O and CÐH� � �Br

interactions. The pyrrolidine ring adopts an extremely

¯attened envelope conformation. Weak CÐH� � �O interac-

tions generate rings of motifs S(5), S(6), R2
1(5) and R2

2(9).

Comment

Indole derivatives have been found to exhibit antibacterial,

antifungal (Wang & Ng, 2002; Singh et al., 2000; Tsotinis et al.,

1997; Quetin-Leclercq et al., 1995) and antitumor activities

(Andreani et al., 2001; Bradlow et al., 1999; Cirrincione et al.,

1999; Tiwari et al., 1994; Dashwood et al., 1994). Poly-

halogenated indole derivatives exhibit marked antimicrobial

activity against Gram-positive and Gram-negative bacteria,

also fungi (Piscopo et al., 1990; Piscopo et al., 1990). Some of

the indole alkaloids extracted from plants possess interesting

cytotoxic, antitumor or antiparasitic properties (Quetin-

Leclercq, 1994; Mukhopadhyay et al., 1981). The title

compound, (I), an indole derivative, dissolved in ethyl acetate

is found to exhibit relative antibacterial activity against E. coli

with MIC (Minimum Inhibitory Concentration) of 1024 and

2048 �g mlÿ1 (Ravishankar, Chinnakali, Arumugam &

Srinivasan, 2003). As part of our investigations on indole

derivatives, we have undertaken the X-ray structural analysis

of (I).

The indole ring system in (I) (Fig. 1) is planar, with a

maximum deviation of 0.033 (1) AÊ for atom C1. The NÐCsp2

bond lengths, viz. N1ÐC1 [1.4258 (18) AÊ ] and N1ÐC8

[1.4175 (18) AÊ ], are longer than the mean value reported for N

atoms with planar [1.355 (14) AÊ ] and pyramidal [1.416 (18) AÊ ]

con®gurations (Allen et al., 1987). This bond length increase

may be a result of the electron-withdrawing character of the

phenylsulfonyl group. The bond angles at atoms C3±C8 of the

indole moiety show the same trend as that observed by

Benassi et al. (1991) in benzocyclopentanes; these values also
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agree with the corresponding values in other indole deriva-

tives (Sankaranarayanan et al., 2001; Seshadri et al., 2002).

As a result of the repulsive interaction between the short

S O bonds, atom S1 has a distorted tetrahedral con®gura-

tion, with angles O2ÐS1ÐO1 [119.03 (8)�] and N1ÐS1ÐC9

[106.02 (7)�] deviating signi®cantly from ideal tetrahedral

values. The orientation of the phenylsulfonyl group with

respect to the indole moiety is described by the torsion angles

O1ÐS1ÐN1ÐC1 = 23.50 (14)�, O2ÐS1ÐN1ÐC8 =

ÿ23.42 (14)� and N1ÐS1ÐC9ÐC10 = 141.57 (13)�. This

orientation may be in¯uenced by the weak intramolecular CÐ

H� � �O interactions, C7ÐH7� � �O2, C15ÐH15B� � �O1 and

C10ÐH10� � �O1 (Table 2), involving sulfonyl atoms O1 and

O2; the latter deviate by 0.724 (1) and 0.775 (1) AÊ , respec-

tively, from the plane of the indole system. As seen in Fig. 2,

each of these interactions generates rings of graph-set motif

S(5) or S(6) (Bernstein et al., 1995; Etter, 1990). The dihedral

angle between the sulfonyl-bound phenyl ring and the indole

ring system is 71.19 (8)�. The SÐN, SÐO and SÐC distances

are comparable with the values reported for related phenyl-

sulfonylindoles (Ravishankar, Chinnakali, Arumugam, Srini-

vasan et al., 2003; Sankaranarayanan et al., 2001; Seshadri et

al., 2002).

The torsion angle N1ÐC1ÐC15ÐN2 of 57.7 (2)� describes

the orientation of the methyl pyrrolidine-2,5-dione substituent

with respect to the indole ring system This orientation may be

in¯uenced by the weak intramolecular interactions, C15Ð

H15A� � �Br1, C15ÐH15B� � �O4 and C15ÐH15B� � �O1, which

generate rings of graph-set motif S(5) or S(6) (Fig. 2). The

pyrrolidine ring adopts an extremely ¯attened envelope

conformation, with atom C16 deviating by 0.148 (2) AÊ from

the mean plane through the remaining atoms in that ring. The

sum of the angles around N2 is 359.1�, indicating sp2 hybrid-

ization. However, the N2ÐC19 [1.3871 (19) AÊ ] and N2ÐC16

[1.390 (2) AÊ ] distances are intermediate between the average

CarÐNsp3(pyramidal) [1.419 (17) AÊ ] and CarÐNsp2(planar)

[1.353 (7) AÊ ] distances reported by Allen et al. (1987). The

dihedral angle between the mean planes through the pyrroli-

dine ring and the phenyl ring of the phenylsulfonyl group is

11.42 (10)�; the centroids of these rings are separated by

3.843 (1) AÊ . An intramolecular CÐH� � �� interaction is

observed between these two rings, with atom H17B separated

by 2.87 AÊ (Table 2) from the centroid of phenyl ring C9±C14.

The crystal structure is stabilized by weak CÐH� � �O
interactions (Table 2 and Fig. 3). The CÐH� � �O interactions

involving symmetry-related O1, O2 and O3 atoms constitute

pairs of bifurcated acceptor bonds, generating rings of graph-

set motif R2
1(5) (Table 3); two R2

2(9) motifs are also formed. In

addition to these interactions, a short intermolecular contact

of 2.958 (2) AÊ is observed between atom O1 and symmetry-

related atom C16 at (x, 1
2 ÿ y, z ÿ 1

2).

Experimental

To a solution of 1-phenylsulfonyl-3-phenylthioindol-2-ylmethanol

(5 mmol) in chloroform (40 ml), a solution of succinimide (5 mmol)

Figure 2
A view of the intramolecular interactions in the title compound.

Figure 3
A view of the intermolecular CÐH� � �O interactions in the title
compound. Only the H atoms involved in the interactions are labeled.

Figure 1
The structure of the title compound, showing the atom-numbering
scheme and 50% probability displacement ellipsoids.



in the same solvent was added, followed by anhydrous magnesium

sulfate (4 g) and boron tri¯uoride etherate (0.5 ml). The resulting

solution was re¯uxed for 3 h. Water (10 ml) was then added and the

organic layer was separated. The solvent was removed by distillation

after drying over anhydrous sodium sulfate. The residue was chro-

matographed on a silica gel column (350 mesh) and eluted succes-

sively with hexane±benzene (1:1), benzene and ®nally with acetone±

benzene (1:9). The acetone±benzene eluant yielded the title

compound, which was then crystallized from ethyl acetate±hexane

(2:1).

Crystal data

C19H15BrN2O4S
Mr = 447.30
Monoclinic, P21=c
a = 11.4561 (5) AÊ

b = 15.1588 (7) AÊ

c = 11.6819 (5) AÊ

� = 116.493 (1)�

V = 1815.65 (14) AÊ 3

Z = 4

Dx = 1.636 Mg mÿ3

Mo K� radiation
Cell parameters from 6536

re¯ections
� = 2.4±28.2�

� = 2.41 mmÿ1

T = 293 (2) K
Block, yellow
0.58 � 0.42 � 0.40 mm

Data collection

Siemens SMART CCD area-
detector diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.287, Tmax = 0.382

11117 measured re¯ections

4435 independent re¯ections
3837 re¯ections with I > 2�(I)
Rint = 0.016
�max = 28.3�

h = ÿ13! 15
k = ÿ20! 13
l = ÿ15! 15

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.026
wR(F 2) = 0.071
S = 1.05
4435 re¯ections
245 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0359P)2

+ 0.5632P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.28 e AÊ ÿ3

��min = ÿ0.44 e AÊ ÿ3

Extinction correction: SHELXTL
Extinction coef®cient: 0.0086 (6)

Table 1
Selected geometric parameters (AÊ , �).

Br1ÐC2 1.8726 (15)
S1ÐO2 1.4256 (12)
S1ÐO1 1.4273 (12)
S1ÐN1 1.6665 (12)
S1ÐC9 1.7633 (15)
O3ÐC16 1.201 (2)

O4ÐC19 1.210 (2)
N1ÐC8 1.4175 (18)
N1ÐC1 1.4258 (18)
N2ÐC19 1.3871 (19)
N2ÐC16 1.390 (2)
N2ÐC15 1.4666 (19)

O2ÐS1ÐO1 119.03 (8)
O2ÐS1ÐN1 106.30 (7)
O1ÐS1ÐN1 107.43 (7)
O2ÐS1ÐC9 108.86 (7)
O1ÐS1ÐC9 108.46 (8)
N1ÐS1ÐC9 106.02 (7)
C8ÐN1ÐC1 108.45 (11)
C8ÐN1ÐS1 124.60 (10)
C1ÐN1ÐS1 126.82 (10)
C19ÐN2ÐC16 112.81 (13)
C19ÐN2ÐC15 121.68 (13)

C16ÐN2ÐC15 124.56 (13)
C4ÐC3ÐC8 119.93 (15)
C4ÐC3ÐC2 133.34 (15)
C8ÐC3ÐC2 106.72 (13)
C5ÐC4ÐC3 118.08 (17)
C4ÐC5ÐC6 121.43 (16)
C7ÐC6ÐC5 121.73 (16)
C6ÐC7ÐC8 116.94 (16)
C7ÐC8ÐC3 121.88 (14)
C7ÐC8ÐN1 130.87 (14)
C3ÐC8ÐN1 107.24 (12)

O2ÐS1ÐN1ÐC8 ÿ23.42 (14)
O1ÐS1ÐN1ÐC8 ÿ151.86 (12)
O2ÐS1ÐN1ÐC1 151.95 (12)
O1ÐS1ÐN1ÐC1 23.50 (14)
O2ÐS1ÐC9ÐC14 70.94 (16)
O1ÐS1ÐC9ÐC14 ÿ158.16 (15)

O2ÐS1ÐC9ÐC10 ÿ104.44 (14)
O1ÐS1ÐC9ÐC10 26.45 (15)
C19ÐN2ÐC15ÐC1 ÿ140.86 (14)
C16ÐN2ÐC15ÐC1 51.1 (2)
C2ÐC1ÐC15ÐN2 ÿ123.55 (16)
N1ÐC1ÐC15ÐN2 57.7 (2)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

C7ÐH7� � �O2 0.93 2.36 2.901 (2) 117
C10ÐH10� � �O1 0.93 2.55 2.911 (2) 104
C15ÐH15A� � �Br1 0.97 2.83 3.349 (1) 115
C15ÐH15B� � �O1 0.97 2.50 2.900 (2) 105
C15ÐH15B� � �O4 0.97 2.48 2.857 (2) 103
C4ÐH4� � �O4i 0.93 2.70 3.541 (2) 152
C7ÐH7� � �O2ii 0.93 2.82 3.333 (3) 115
C6ÐH6� � �O2ii 0.93 2.88 3.377 (2) 115
C6ÐH6� � �O4iii 0.93 2.68 3.478 (2) 145
C12ÐH12� � �O4iv 0.93 2.70 3.500 (3) 144
C14ÐH14� � �O3v 0.93 2.79 3.317 (2) 117
C13ÐH13� � �O3v 0.93 2.50 3.181 (2) 131
C15ÐH15A� � �O2vi 0.97 2.67 3.481 (2) 142
C17ÐH17A� � �O1vi 0.97 2.67 3.053 (2) 104
C17ÐH17A� � �O4vi 0.97 2.67 3.603 (3) 162
C18ÐH18B� � �O1vi 0.97 2.81 3.189 (2) 104
C17ÐH17B� � �Cg4 0.97 2.87 3.635 (2) 136

Symmetry codes: (i) 1� x; 1
2ÿ y; 1

2� z; (ii) 1ÿ x;ÿy;ÿz; (iii) 1ÿ x; yÿ 1
2;

1
2ÿ z; (iv)

ÿx; yÿ 1
2;

1
2ÿ z; (v) 1ÿ x;ÿy; 1ÿ z; (vi) x; 1

2ÿ y; 1
2� z. Cg4 is the centroid of phenyl ring

C9±C14.

Table 3
List of graph-set motifs generated by pairs of hydrogen bonds.

Hydrogen bond 1 Hydrogen bond 2 Ring

C7ÐH7� � �O2 S(6)
C10ÐH10� � �O1 S(5)
C15ÐH15A� � �Br1 S(5)
C15ÐH15B� � �O1 S(6)
C15ÐH15B� � �O4 S(5)
C7ÐH7� � �O2ii C6ÐH6� � �O2ii R2

1(5)
C14ÐH14� � �O3v C13ÐH13� � �O3v R2

1(5)
C17ÐH17A� � �O1vi C18ÐH18B� � �O1vi R2

1(5)
C15ÐH15A� � �O2vi C17ÐH17A� � �O1vi R2

2(9)
C15ÐH15A� � �O2vi C18ÐH18B� � �O1vi R2

2(9)

Symmetry codes are as given in Table 2.

H atoms were positioned geometrically and were treated as riding

on their parent C atoms, with CÐH distances of 0.93 (aromatic) and

0.97 AÊ (methylene), and Uiso(H) values set at 1.2Ueq(C).

Data collection: SMART (Siemens, 1996); cell re®nement: SAINT

(Siemens, 1996); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL, PARST (Nardelli,

1995) and PLATON (Spek, 2003).
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