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In the title compound, C11H9N5OS, the molecules are linked

into chains along the c axis via N—H� � �N hydrogen bonds.

The packing is further stabilized by C—H� � �� and �–�
interactions.

Comment

A large number of oxadiazoles (Hwang et al., 2005), triazoles

(Lebouvier et al., 2006) and triazolothiadiazines have been

shown to exhibit significant antimicrobial activity against S.

aureus, C. albicans, C. krusei, C. parapsilosis, T. paradoxa, E.

coli, B. subtilis and P. aeruginosa. These initial reports

prompted us to combine 1,3,4-oxadiazole and 1,2,3-triazole

units, since these systems possess well documented anti-

microbial activity. The title 1,3,4-oxadiazole, (I), was synthe-

sized in high yield.

In the molecule of (I) (Fig. 1), the bond lengths and angles

are within normal ranges (Allen et al., 1987). The dihedral

angle between the triazole ring and the benzene ring is

18.13 (1)�, while the oxadiazole ring makes dihedral angles of

62.93 (1) and 63.31 (1)� with the triazole and benzene rings,

respectively. The N4—C10 [1.276 (2) Å] bond shows double-

bond character, while the N5—C11 bond [1.324 (2) Å] has a

character intermediate between single and double (Table 1).

In the crystal structure of (I), molecules are linked into

chains along the c axis (Fig. 2) via N5—H5A� � �N1 hydrogen

bonds (Table 2). The packing is further stabilized by C—H� � ��
(Table 2) and �—� interactions involving the triazole rings:

Cg2� � �Cg2(�x, �y, 1 � z) = 3.797 Å, where Cg2 is the

centroid of the triazole (N1–N3/C7/C8) ring.

Experimental

To a 273 K solution of ethyl 2-(4-phenyl-1H-1,2,3-triazole-1-yl)

acetate (1 g, 4.3 mmol) in methanol (50 ml), 80% hydrazine hydrate

(0.5 ml, 8.6 mmol) in methanol (10 ml) was added slowly and the

mixture was stirred for 1 h at room temperature. A white solid, 2-(4-

phenyl-1H-1,2,3-triazol-1-yl)acetohydrazide, was obtained after

filtration. To a 273 K solution of this acetohydrazide (0.93 g,

4.3 mmol) and potassium hydroxide (0.48 g, 8.6 mmol) in absolute

ethanol (50 ml), carbon disulfide (0.52 ml, 8.6 mmol) in absolute



ethanol (10 ml) was added slowly. The resulting mixture was then

stirred and refluxed for 8 h. The solvent was removed in vacuo, and

the residue was acidified with 2 M hydrochloric acid and then

extracted with ethyl acetate (2 � 20 ml). The organic portions were

washed with water and dried with anhydrous sodium sulfate. After

filtration and concentration in vacuo, the residue was recrystallized

from ethanol to give the title compound, (I) (1 g, 91%). A solution of

(I) in ethanol was allowed to stand at room temperature for 2 d and

yellow crystals suitable for X-ray crystallographic analysis were

grown by slow evaporation.

Crystal data

C11H9N5OS
Mr = 259.29
Triclinic, P1
a = 8.3037 (15) Å
b = 8.5820 (15) Å
c = 8.7191 (15) Å
� = 105.911 (2)�

� = 97.441 (2)�

� = 93.643 (2)�

V = 589.30 (18) Å3

Z = 2
Dx = 1.461 Mg m�3

Mo K� radiation
� = 0.27 mm�1

T = 293 (2) K
Plate, yellow
0.38 � 0.29 � 0.11 mm

Data collection

Siemens SMART 1000 CCD area-
detector diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.905, Tmax = 0.971

3267 measured reflections
2245 independent reflections
2003 reflections with I > 2�(I)
Rint = 0.009
�max = 26.0�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.039
wR(F 2) = 0.103
S = 1.06
2245 reflections
167 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0525P)2

+ 0.1861P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.20 e Å�3

��min = �0.32 e Å�3

Table 1
Selected bond lengths (Å).

S1—C11 1.6364 (18)
O1—C10 1.364 (2)
O1—C11 1.384 (2)

N4—C10 1.276 (2)
N5—C11 1.324 (2)

Table 2
Hydrogen-bond geometry (Å, �).

Cg1 denotes the centroid of the N4/N5/C10/C11/O1 ring.

D—H� � �A D—H H� � �A D� � �A D—H� � �A

C3—H3A� � �Cg1i 0.93 2.98 3.682 133
N5—H5A� � �N1ii 0.87 (2) 1.97 (2) 2.822 (2) 168 (2)

Symmetry codes: (i) �xþ 1;�y;�zþ 1; (ii) x; y; z� 1.

N-bound atom H5A was located in a difference map and refined

isotropically [N5—H5A = 0.87 (2) Å]. All other H atoms were

located in difference Fourier maps and constrained to ride on their

parent atoms, with C—H distances in the range 0.93–0.97 Å, and with

Uiso(H) = 1.2 Ueq(C).

Data collection: SMART (Siemens, 1996); cell refinement: SAINT

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

structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine

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

SHELXTL (Sheldrick, 1997b); software used to prepare material for

publication: SHELXTL, PARST (Nardelli, 1995) and PLATON

(Spek, 2003).
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Figure 1
The molecular structure of compound (I), showing 50% probability
displacement ellipsoids and the atom-numbering scheme.

Figure 2
A packing diagram of (I), viewed down the b axis. Hydrogen bonds are
indicated by dashed lines.


