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In the course of a study of 1,2-benzoselenazin-4-one hetero-

cyclic homologues of ebselen, a well known anti-oxidizing

agent, the crystal structure determination of the title

compound, C13H8N2O3Se, was carried out and revealed a

monoclinic polymorph of the previously reported triclinic

form. In both polymorphs, the centroids of the heterocyclic

rings are nearly superimposed in projection along their

normal. In the title compound, the molecular planes pack

along two directions.

Comment

Ebselen (Natterman/RP, 1981; Dupont et al., 1990), a well

known anti-in¯ammatory drug, exhibits some physicochemical

failings, mainly a low solubility. In the course of studying new

molecules of the benzo[e][1,2]selenazin-4-one family which

could be better anti-oxidizing agents, crystals of the title

compound, (I), were obtained from a chloroform solution. The

structure of (I) was determined by X-ray diffraction and

shown to be 7-nitro-2-phenyl-1,2-benzisoselenazol-3(2H)-one

crystallized in a monoclinic form. The triclinic structure, (II),

determined from a sample crystallized from a water±methanol

solution, has been described previously [Dupont et al. (1988);

Cambridge Structural Database (Allen, 2002) refcode

JABZAN].

In (I), the maximum and minimum residuals in the ®nal

difference map are located at 1.11 and 0.86 AÊ , respectively,

from the Se1 position. The distances and angles are quite

similar to those found in (II). The most signi®cant deviation

with regard to the bond lengths is for C7ÐO3, viz. 1.213 (6) AÊ

in (I) and 1.234 (5) AÊ in (II). In (I), the dihedral angle between

the phenyl and heterocycle mean planes is 6.0 (3)�, whereas

the corresponding value in (II) is 13.2 (1)�. The C1ÐC2Ð

N1ÐO1 torsion angles are also slightly different, viz. 2.8 (6)�

in (I) and 4.9 (5)� in (II). The molecular conformation is

consequently more planar in the monoclinic polymorph. The

Se1ÐO1 distances are nevertheless quite similar, viz.

2.562 (4) AÊ in (I) and 2.573 (3) AÊ in (II). In both polymorphs,

the molecules are approximately elongated in the direction of

the c axis. Each molecule is aligned directly above its

equivalent by a 1 symmetry operation. The result is a stacking

of almost equidistant molecular planes [alternating distances

of 3.333 (5)/3.528 (5) AÊ in (I) and 3.373 (4)/3.510 (4) AÊ in (II);
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distances are those between the ®ve-membered-ring mean

planes (P1)], the centroids of the heterocyclic rings being

nearly superimposed in projection along the stack. In (II), the

normal to P1 is almost parallel to the b axis, whereas in (I), the

molecular planes are packed along two directions. The angle

between the corresponding P1 planes is 59.4 (4)�. There is no

hydrogen bonding in the crystal structure of (I).

Experimental

The title compound was prepared by treatment of 2-methylseleno-3-

nitrobenzanilide ®rst with Br2 and then with Na2CO3 (Messali, 2001).

Red single crystals were obtained by slow evaporation of a chloro-

form solution.

Crystal data

C13H8N2O3Se
Mr = 319.17
Monoclinic, P21=n
a = 8.069 (1) AÊ

b = 6.322 (2) AÊ

c = 23.512 (3) AÊ

� = 93.38 (2)�

V = 1197.3 (4) AÊ 3

Z = 4

Dx = 1.771 Mg mÿ3

Cu K� radiation
Cell parameters from 36

re¯ections
� = 33.0±37.3�

� = 4.32 mmÿ1

T = 293 (2) K
Tablet, red
0.58 � 0.57 � 0.08 mm

Data collection

Stoe±Siemens AED four-circle
diffractometer

! scans
Absorption correction:  scan

(EMPIR; Stoe & Cie, 1987)
Tmin = 0.157, Tmax = 0.724

2310 measured re¯ections
2146 independent re¯ections
1675 re¯ections with I > 2�(I)

Rint = 0.035
�max = 68.1�

h = 0! 9
k = 0! 7
l = ÿ28! 28
2 standard re¯ections

frequency: 60 min
intensity decay: 5%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.054
wR(F 2) = 0.145
S = 0.99
2146 re¯ections
173 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.1196P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 1.05 e AÊ ÿ3

��min = ÿ0.70 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0082 (9)

Table 1
Selected geometric parameters (AÊ , �).

Se1ÐC1 1.852 (4)
Se1ÐN2 1.897 (4)
O1ÐN1 1.251 (6)
O2ÐN1 1.215 (6)

O3ÐC7 1.213 (6)
N1ÐC2 1.442 (7)
N2ÐC7 1.399 (6)
N2ÐC8 1.421 (6)

C1ÐSe1ÐN2 85.48 (17)
O2ÐN1ÐO1 123.5 (5)
O2ÐN1ÐC2 120.2 (5)
O1ÐN1ÐC2 116.3 (4)
C7ÐN2ÐC8 125.9 (4)
C7ÐN2ÐSe1 115.2 (3)

C8ÐN2ÐSe1 118.8 (3)
C2ÐC1ÐSe1 126.2 (4)
C6ÐC1ÐSe1 113.4 (3)
O3ÐC7ÐN2 125.5 (4)
O3ÐC7ÐC6 124.8 (4)
N2ÐC7ÐC6 109.7 (4)

C7ÐN2ÐC8ÐC13 6.3 (7) Se1ÐN2ÐC8ÐC13 ÿ174.1 (4)

All H atoms were included in the re®nement in the riding-model

approximation, with Uiso values ®xed at 1.2Ueq of the parent atom.

Data collection: DIF4 (Stoe & Cie, 1987); cell re®nement: DIF4;

data reduction: REDU4 (Stoe & Cie, 1987); program(s) used to solve

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

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

ORTEPIII (Burnett & Johnson, 1996) and MERCURY (Bruno et al.,

2002); software used to prepare material for publication:

SHELXL97.
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Figure 3
MERCURY (Bruno et al., 2002) view of the packing of (II).

Figure 2
MERCURY (Bruno et al., 2002) view of the packing of (I).

Figure 1
The molecular structure of (I), with the atom-labelling scheme.
Displacement ellipsoids are shown at the 50% probability level.
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