
electronic reprint

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

2-(4-Bromophenyl)-5-methyl-2,3-dihydro-4H-1,2,4-triazol-3-one

S. Thamotharan, V. Parthasarathi, Raveendra K. Hunnur, Bharati Badami and
Anthony Linden

Copyright © International Union of Crystallography

Author(s) of this paper may load this reprint on their own web site provided that this cover page is retained. Republication of this article or its
storage in electronic databases or the like is not permitted without prior permission in writing from the IUCr.

Acta Cryst. (2003). E59, o225–o226 Thamotharan. S et al. � C9H8BrN3O



Acta Cryst. (2003). E59, o225±o226 DOI: 10.1107/S1600536803001363 Thamotharan. S et al. � C9H8BrN3O o225

organic papers

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

2-(4-Bromophenyl)-5-methyl-2,3-dihydro-
4H-1,2,4-triazol-3-one

S. Thamotharan,a

V. Parthasarathi,a* Raveendra K.

Hunnur,b Bharati Badamib and

Anthony Lindenc

aDepartment of Physics, Bharathidasan Univer-

sity, Tiruchirappalli 620 024, India, bPost-

Graduate Department of Studies in Chemistry,

Karnatak University, Dharwad 580 003, India,

and cInstitute of Organic Chemistry, University

of ZuÈ rich, Winterthurerstrasse 190, CH-8057

ZuÈrich, Switzerland

Correspondence e-mail: vpsarati@yahoo.com

Key indicators

Single-crystal X-ray study

T = 160 K

Mean �(C±C) = 0.003 AÊ

R factor = 0.038

wR factor = 0.092

Data-to-parameter ratio = 20.4

For details of how these key indicators were

automatically derived from the article, see

http://journals.iucr.org/e.

# 2003 International Union of Crystallography

Printed in Great Britain ± all rights reserved

In the title compound, C9H8BrN3O, the dihedral angle

between the phenyl and triazole rings is 8.93 (14)�. In the

crystal, the molecules exist as centrosymmetrically related NÐ

H� � �O hydrogen-bonded dimers.

Comment

1,2,4-Triazole derivatives are found to be associated with

diverse pharmacological activities, such as analgesic, anti-

asthmatic, diuretic, antifungal, antibacterial, pesticidal and

anti-in¯ammatory activities (Thamotharan et al., 2003, and

references therein). Triazole derivatives have been synthe-

sized as possible anticonvulsants, antidepressants, tranquil-

izers and plant-growth regulators (Bradbury & Rivett, 1991;

Hirota et al., 1991; Walser et al., 1991). In view of this, the

crystal structure determination of the title triazole derivative,

(I), has been carried out in order to elucidate the molecular

conformation.

The bond lengths and angles in (I) are unexceptional and

comparable with those reported for related structures (Chen

et al., 1998; Wang et al., 1998; Thamotharan et al., 2003). The

phenyl ring is oriented at an angle of 8.93 (14)� with respect to

the plane of the triazole ring, compared with a value of

30.63 (9)� reported for our previous chloro derivative of

triazole (Thamotharan et al., 2003). In the crystal, centro-

symmetrically related molecules form dimeric pairs through

NÐH� � �O intermolecular hydrogen bonds and have a graph

set motif of R2
2(8) (Bernstein et al., 1995).

Experimental

The title compound was prepared by re¯uxing 2-(4-bromophenyl)-5-

methyl-1,3,4-oxadiazolin-2-one with formamide. The solid obtained,

(I), was crystallized from benzene (m.p. 503 K).

Crystal data

C9H8BrN3O
Mr = 254.09
Monoclinic, P21=c
a = 4.0333 (1) AÊ

b = 10.8622 (2) AÊ

c = 21.1608 (4) AÊ

� = 93.9045 (7)�

V = 924.91 (3) AÊ 3

Z = 4

Dx = 1.825 Mg mÿ3

Mo K� radiation
Cell parameters from 26 468

re¯ections
� = 2.0±30.0�

� = 4.41 mmÿ1

T = 160 (2) K
Needle, colourless
0.25 � 0.08 � 0.05 mm

Received 13 January 2003

Accepted 15 January 2003

Online 24 January 2003

electronic reprint



organic papers

o226 Thamotharan. S et al. � C9H8BrN3O Acta Cryst. (2003). E59, o225±o226

Data collection

Nonius KappaCCD diffractometer
' and ! scans with � offsets
Absorption correction: multi-scan

(SORTAV; Blessing, 1995)
Tmin = 0.550, Tmax = 0.818

22 923 measured re¯ections
2710 independent re¯ections

2239 re¯ections with I > 2�(I)
Rint = 0.087
�max = 30.0�

h = ÿ5 ! 5
k = ÿ15 ! 15
l = ÿ29 ! 29

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.038
wR(F 2) = 0.092
S = 1.07
2710 re¯ections
133 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0309P)2

+ 0.9447P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.35 e AÊ ÿ3

��min = ÿ0.75 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0047 (11)

Table 1
Selected geometric parameters (AÊ , �).

N1ÐC5 1.297 (3)
N1ÐN2 1.400 (3)
N2ÐC3 1.372 (3)

N4ÐC5 1.363 (3)
N4ÐC3 1.372 (3)

C5ÐN1ÐN2 103.8 (2)
C3ÐN2ÐN1 111.8 (2)
C5ÐN4ÐC3 108.4 (2)

N2ÐC3ÐN4 103.5 (2)
N1ÐC5ÐN4 112.5 (2)

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

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

N4ÐH4� � �O3i 0.82 (3) 1.94 (3) 2.756 (3) 171 (3)

Symmetry code: (i) ÿ1ÿ x; 2 ÿ y;ÿz.

The position of the amine H atom was determined from a differ-

ence Fourier map and re®ned freely along with its isotropic dis-

placement parameter. The methyl H atoms were constrained to an

ideal geometry (CÐH = 0.98 AÊ ), with Uiso(H) = 1.5Ueq(C), but were

allowed to rotate freely about the CÐC bond. All remaining H atoms

were placed in geometrically idealized positions (CÐH = 0.95±

0.99 AÊ ) and constrained to ride on their parent atoms, with Uiso(H) =

1.2Ueq(C).

Data collection: COLLECT (Nonius, 2000); cell re®nement:

DENZO±SMN (Otwinowski & Minor, 1997); data reduction:

DENZO±SMN and SCALEPACK (Otwinowski & Minor, 1997);

program(s) used to solve structure: SIR92 (Altomare et al., 1994);

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEP-3 (Version 1.07; Farrugia, 1997); soft-

ware used to prepare material for publication: SHELXL97 and

PLATON (Spek, 2002).
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Figure 2
Packing diagram, viewed along the a axis..

Figure 1
View of the asymmetric unit of the title compound, showing the atom-
labelling scheme. Displacement ellipsoids are drawn at the 50%
probability level. H atoms are represented by circles of arbitrary radii.
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