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In the title compound, C42H32N2O4S4, the dihedral angle

between the fused rings is 1.4 (1)�. The phenyl ring of the

sulfonyl substituent makes a dihedral angle of 75.7 (1)� and

the phenyl ring attached to the sul®de S atom makes a

dihedral angle of 70.6 (1)� with the best plane of the indole

ring. The molecular structure is stabilized by CÐH� � �O
hydrogen bonds.

Comment

The indole ring system is present in a number of natural

products, many of which are found to possess antibacterial

(Okabe & Adachi,1998), antitumour (Schollmeyer et al.,

1995), antidepressive (Papenstasion & Newmeyer, 1972),

antimicrobial (EI-Sayed et al., 1986; Gadaginamath & Patil,

1999) and anti-in¯ammatory activities (Rodriguez et al., 1985;

Polletto et al., 1974), and anti-implantation activity in rats.

Indoles also intercalate with DNA (Sivaraman et al., 1996).

Intercalation between the base pairs in DNA has been

implicated for their medicinal activities. The indole ring

system occurs in plants (NigovicÂ et al., 2000). Indoles have

been proved to display high aldose reductose inhibitory

activity (Rajeswaran et al., 1999). In order to obtain detailed

information on the molecular conformation in the solid state,

the X-ray study on an indole derivative has been carried out.

The asymmetric unit contains half a molecule and the centre

of inversion lies in the C1ÐC1i bond [symmetry code: (i) ÿx,

ÿy + 1, ÿz]. The bond distance C1ÐC1i of 1.542 (5) AÊ

con®rms the single-bond character. Fig. 1 shows the ORTEP-3

plot (Farrugia, 1999) along with the atom-numbering scheme.

Atom N1 deviates by 0.254 (2) AÊ from the plane passing

through atoms S1, C9 and C2, indicating pyramidalization.

Slight pyramidalization is also observed in related indoles

(Yokum & Fronczek, 1997; Beddoes et al., 1986). The torsion

angles O2ÐS1ÐN1ÐC9 of ÿ179.1 (2) and O2ÐS1ÐC10Ð

C15 of ÿ47.8 (3)� describe the conformation of the phenyl-
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sulfonyl group with respect to the indole system, which causes

the best planes of the indole and phenyl rings to form a

dihedral angle of 75.7 (1)�, as observed in similar structures

(Yokum & Fronzeck, 1997; Sankaranarayanan et al., 2000).

The dihedral angle between the indole ring system and the

phenylthio group is 70.6 (1)�.
Atom S1 has a distorted tetrahedral geometry. The

widening of the O1ÐS1ÐO2 angle to 120.0 (2)� and the

resulting narrowing of the C10ÐS1ÐN1 angle to 104.2 (1)�

from the ideal tetrahedral value is attributed to a Thorpe±

Ingold effect (Bassindale, 1984). The S1ÐO1, S1ÐC10 and

S1ÐN1 bond distances of 1.425 (2), 1.758 (3) and 1.671 (2) AÊ ,

respectively, are comparable with the reported values of

1.427 (4), 1.758 (1) and 1.642 (2) AÊ (Seetharaman & Rajan,

1995; Allen et al., 1987). Atoms C1 and S2 deviate by 0.101 (1)

and 0.083 (1) AÊ , respectively, from the mean plane passing

through the indole moiety. The angle C3ÐS2ÐC16 of

101.8 (1)� is markably smaller than 120�. The relatively large

values of the CÐN distances in the indole moiety [N1ÐC9

1.423 (3) AÊ and N1ÐC2 1.442 (3) AÊ ] are due to the electron-

withdrawing character of the phenylsulfonyl group (Govin-

dasamy et al., 1997, 1998).

The C21ÐC16ÐS2 angle of 124.6 (2) is wider than C17Ð

C16ÐS2 at 116.5 (2)�. The orientation of the indole substi-

tuent is in¯uenced by a weak C8ÐH8� � �O1 interaction, while

the orientation of the phenyl bound to the sulfonyl group is

governed by the C11ÐH11� � �O1 interaction. The torsion

angles O1ÐS1ÐC10ÐC11 of 2.4 (3), N1ÐS1ÐC10ÐC11 of

ÿ110.5 (3), O2ÐS1ÐN1ÐC9 of ÿ179.1 (2) and S1ÐN1Ð

C9ÐC8 of 28.8 (4)� quantitatively de®ne these orientations.

The molecular structure is stabilized by CÐH� � �O hydrogen

bonds (Table 2).

Experimental

The title compound was obtained by reductive debromination of

N-phenylsulfonyl-2-bromomethyl-3-phenylthioindole by prolonged

heating with indium foil in dry tetrahydrofuran.

Crystal data

C42H32N2O4S4

Mr = 756.94
Monoclinic, P21=n
a = 12.5439 (4) AÊ

b = 8.3686 (2) AÊ

c = 18.9898 (6) AÊ

� = 106.881 (1)�

V = 1907.55 (10) AÊ 3

Z = 2

Dx = 1.318 Mg mÿ3

Mo K� radiation
Cell parameters from 13390

re¯ections
� = 1.7±28.3�

� = 0.29 mmÿ1

T = 293 (2) K
Needle, colourless
0.46 � 0.16 � 0.12 mm

Data collection

Siemens SMART CCD area-
detector diffractometer

! scans
Absorption correction: none
12921 measured re¯ections
4615 independent re¯ections

2139 re¯ections with I > 2�(I)
Rint = 0.086
�max = 28.3�

h = ÿ13! 16
k = ÿ10! 11
l = ÿ24! 12

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.056
wR(F 2) = 0.144
S = 0.93
4615 re¯ections
236 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0499P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 0.24 e AÊ ÿ3

��min = ÿ0.31 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0046 (8)

Table 1
Selected geometric parameters (AÊ , �).

S2ÐC3 1.754 (3)
S2ÐC16 1.774 (3)

N1ÐC9 1.423 (3)
N1ÐC2 1.442 (3)

O2ÐS1ÐN1 106.5 (1)
O1ÐS1ÐN1 106.1 (1)
O2ÐS1ÐC10 110.0 (2)
O1ÐS1ÐC10 108.8 (1)
N1ÐS1ÐC10 104.2 (1)

C9ÐN1ÐC2 107.5 (2)
C2ÐN1ÐS1 123.7 (2)
C3ÐC2ÐN1 107.5 (2)
C3ÐC2ÐC1 127.9 (2)

C10ÐS1ÐN1ÐC9 64.7 (2)
C10ÐS1ÐN1ÐC2 ÿ79.5 (2)
C9ÐN1ÐC2ÐC3 2.2 (3)
S1ÐN1ÐC2ÐC3 150.3 (2)
S1ÐN1ÐC2ÐC1 ÿ36.8 (3)

N1ÐC2ÐC3ÐS2 175.1 (2)
S1ÐN1ÐC9ÐC8 28.8 (4)
S1ÐN1ÐC9ÐC4 ÿ151.8 (2)
O2ÐS1ÐC10ÐC11 135.7 (3)

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

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

C1ÐH1A� � �S2 0.97 2.85 3.292 (3) 109
C1ÐH1B� � �O2 0.97 2.30 2.857 (3) 115
C8ÐH8� � �O1 0.93 2.41 2.985 (4) 120
C11ÐH11� � �O1 0.93 2.54 2.913 (4) 105

All the H atoms were geometrically ®xed and allowed to ride on

the corresponding non-H atoms.

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

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

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEP-3 for Windows (Farrugia, 1999); software used to prepare
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Figure 1
The molecular structure of the title compound showing 35% probability
displacement ellipsoids and the atom-numbering scheme.
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material for publication: SHELXL97 and PARST (Nardelli, 1983,

1995).
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