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4-[(5-Nitrothiophen-2-ylmethylene)amino]-
5-(thiophen-2-ylmethyl)-1H-1,2,4-triazol-

5(4H)-one

The title compound, C;,HgNsO5S,, contains three planar rings.
The triazole ring makes a dihedral angle of 3.88 (15)° with the
nitrothiophene ring. Intra- and intermolecular hydrogen
bonding is effective in stabilizing the crystal structure.

Comment

1,2,4-Triazole compounds possess important pharmacological
activities, such as antifungal and antiviral properties. Exam-
ples of such compounds having 1,2,4-triazole residues are
fluconazole (Tsukuda et al, 1998), the powerful azole anti-
fungal agent, and the potent antiviral N-nucleoside ribavirin
(Witkoaski et al., 1972). Furthermore, various 1,2,4-triazole
derivatives have been reported as having fungicidal (Heubach
et al., 1979), insecticidal (Tanaka, 1975) and antimicrobial
activities (Griffin & Mannion, 1986), and some have shown
antitumour activity (Hanna et al., 1988). Other compounds in
this class act as anticonvulsants (Husain & Amir, 1986), anti-
depressants (Chiu & Huskey, 1998), plant-growth regulators
and anticoagulants (Eliott et al., 1986). Other laboratories
have reported the biological activity of the triazole family
(Chaaban & Oji, 1984; Omar & AboulWafa, 1984). Other
compounds incorporating a 1,2,4-triazole ring, with diverse
pharmacological effects, have been reported as therapeutic
agents in medicinal chemistry (Demirayak et al., 2000), and
several of these compounds have been shown to be anti-
tumour agents. Some of them also incorporate a Schiff base
structure (ikizler et al., 2000).
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The title compound, (I), contains three planar rings (Fig. 1),
namely a triazole ring (A) and two thiophene rings, C1-C4/S1
(ring B) and C9-C12/S2 (ring C). The maximum atomic
deviations for rings A, B and C from their individual planes
are 0.0032 (5) A for atom C6, 0.0136 (4) A for atom C3 and
0.0071 (5) A for atom C12, respectively. The dihedral angles
between rings A/B, A/C and B/C are 70.98 (17), 3.88 (15) and
67.23 (16)°, respectively.
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Figure 1
The molecular structure of (I), with 50% probability displacement
ellipsoids (arbitrary spheres for H atoms).

In the thiophene ring, the S2—C9 bond is longer than the
S2—C12 bond (Table 1). These S—C distances are in agree-
ment with those found for other structures containing thio-
phene, such as 1,5-bis(3-thienyloxy)-3-oxapentane [1.701 (2)
and 1.716 (3) A; Labat & Halfpenny, 2005a] and 1,2-bis(3-
thienyloxy)ethane [1.7129 (14) and 1.7178 (13) A; Labat &
Halfpenny, 2005b]. The C6—N3 and C7—N3 bond distances
are longer than C7—N2 (Table 1), because of the substitution
at atom N3. The N1—N2 bond length is close to that reported
for similar compounds [1.403 (8) A (Sancak et al., 2005) and
1.408 (2) A (Ciunik er al., 2002)].

The crystal structure of (I) is stabilized by two inter-
molecular hydrogen bonds and one intramolecular hydrogen
bond (Table 2).

Experimental

4-Amino-3-thiophen-2-yl-methyl-4,5-dihydro-1H-[1,2,4]triazole-5-
one (0.01 mol) and S-nitrothiophene-2-carboxyaldehyde (0.01 mol)
were heated at 433-438 K in an oil bath for 2 h. After cooling to
room temperature, a solid appeared and this was recrystallized from
a solution in dimethyl sulfoxide-water (1:2) to give compound (I)
(yield 82.39%).

Crystal data

C2HoN505S,

M, = 33536
Monoclinic, P201/c
a=82416 (9) A

b = 16.9464 (19) A
¢ =10.9065 (12) A
B =106.663 (3)°

V =14593 (3) A3

Z=4

D, =1526 Mgm™
Mo Ko radiation

# =039 mm™!

T =293 (2) K

Plate, yellow

0.23 x 0.20 x 0.09 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

¢ and w scans

Absorption correction: none

6681 measured reflections

2564 independent reflections
1113 reflections with I > 20(I)
Rine = 0.109

Omax = 25.5°

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.057
wR(F?) = 0.127
§=0383

2564 reflections

199 parameters

H-atom parameters constrained

w = 1/[0*(F,7) + (0.0436P)%]
where P = (F,2 + 2F)/3

(AI6)max < 0.001

ApPmax =037 ¢ A3

Apmin = =034 ¢ A3

Table 1 .

Selected bond lengths (A).

S2—C12 1.710 (5) N3—-C7 1.401 (5)
$2—-C9 1.724 (4) C7—N2 1.328 (5)
N3—-C6 1.385 (5) N1—-N2 1.398 (4)
Table 2

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A D---A D—H---A
N2—H3-- -0l 0.86 1.97 2.793 (5) 161
C8—HS.--01 0.93 2.13 2.847 (6) 132
C11—H11.--03" 0.93 2.26 3.184 (6) 170

Symmetry codes: (i) —x + 2, —y, —z; (i) x, -y + 3,z — L.

The crystal was poorly diffracting, which explains the low ratio of
observed to unique reflections of 0.43. All H atoms were positioned
geometrically and treated as riding on their parent atoms, with C—H
= 0.93 (aromatic) or 0.97 A (methylene) and with Ug(H) =
1.2U4(C).

Data collection: SMART (Bruker, 1997); cell refinement: SAINT
(Bruker, 1997); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEP-3 for Windows (Farrugia, 1997); software used to prepare
material for publication: WinGX (Farrugia, 1999).

The authors thank The Faculty of Education, Ondokuz
Mayis University, Turkey, for the supporting of this work
(under grant No. EF.107 of The University Research
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