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Abstract
C13H7ClN4S2, monoclinic, P21/c (no. 14), a= 10.2342
(9) Å, b= 11.9953(10) Å, c= 12.0980(9) Å, β= 116.283(6)°,
V = 1331.6(2) Å3, Z = 4, Rgt(F)=0.0573, wRref(F2)=0.1675,
T = 100 K.

CCDC no.: 1445311

Tables 1 and 2 contain details of the measurement method
and a list of the atoms including atomic coordinates and
displacement parameters.
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Table 1: Data collection and handling.

Crystal: Colorless blocks
size 0.34�0.30�0.28 mm

Wavelength: µ Mo Kα radiation (0.71073 Å)
5.9 cm�1

Di�ractometer, scan mode: Bruker Apex II, φ and ω
2θmax, completeness: 60.8°, >99%
N(hkl)measured, N(hkl)unique: 3857, 3857
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 2807
N(param)re�ned: 290
Programs: CrysAlisPro [16], SHELX [17]

Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

Cl1 �0.328078 �0.58567(6) �0.37764(7) 0.01860(19)
S1 �0.08434(7) �0.51774(6) �0.83804(6) 0.01273(18)
S2 0.51224(8) �0.78299(6) �0.72424(7) 0.0193(2)
N1 0.0909(2) �0.65736(19) �0.6696(2) 0.0110(5)
N2 0.1404(2) �0.63973(19) �0.7567(2) 0.0107(5)
N3 0.1290(3) �0.5601(2) �0.9256(2) 0.0152(5)
N4 0.2539(3) �0.6271(2) �0.8725(2) 0.0145(5)
C1 �0.0618(3) �0.6677(2) �0.5241(3) 0.0149(6)
H1A 0.0141 �0.7176 �0.5074 0.018*
C2 �0.1305(3) �0.6643(2) �0.4486(3) 0.0164(6)
H2A �0.1009 �0.7114 �0.3808 0.020*
C3 �0.2441(3) �0.5901(2) �0.4744(3) 0.0129(5)
C4 �0.2901(3) �0.5189(2) �0.5749(3) 0.0166(6)
H4A �0.3663 �0.4693 �0.5912 0.020*
C5 �0.2208(3) �0.5229(2) �0.6508(3) 0.0155(6)
H5A �0.2516 �0.4761 �0.7191 0.019*
C6 �0.1057(3) �0.5963(2) �0.6257(2) 0.0109(5)
C7 �0.0264(3) �0.5976(2) �0.7013(2) 0.0116(5)
C8 0.0648(3) �0.5696(2) �0.8531(2) 0.0120(5)
C9 0.2595(3) �0.6735(2) �0.7713(2) 0.0115(5)
C10 0.3733(3) �0.7467(2) �0.6883(2) 0.0121(5)
C11 0.3872(3) �0.7935(2) �0.5760(2) 0.0125(5)
H11A 0.3230 �0.7833 �0.5415 0.015*
C12 0.5190(3) �0.8601(2) �0.5245(3) 0.0203(7)
H12A 0.5503 �0.8981 �0.4501 0.024*
C13 0.5926(3) �0.8622(3) �0.5939(3) 0.0207(7)
H13A 0.6780 �0.9025 �0.5728 0.025*
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Source of material
A mixture of 4-amino-5-(thiophen-2-yl)-4H-1,2,4-triazole-3-
thiol (1.98 g, 0.01 mol), 4-chlorobenzoic acid (1.57 g, 0.01 mol)
and phosphorous (V) oxychloride (10 mL) was heated under
re�ux for four hours and then distilled o� in vacuo. The ob-
tained residue was washed with saturated sodium hydrogen
carbonate solution, with water, then dried and crystallized
from ethanol to yield 2.61 g (82%) of the title compound. M.p.
495–497K. Colourless block-shaped crystalswere obtainedby
slow evaporation of chloroform-ethanol solution (1:1, 10 mL)
at room temperature. 1H NMR (CDCl3, 500.13 MHz): δ 7.22 (t,
1H, thiophene-H, J = 4.5 Hz), 7.30 (d, 2H, Ar—H, J = 7.5 Hz),
7.45 (d, 2H, Ar—H, J = 7.5 Hz), 7.62 (d, 1H, thiophene-H, J = 4.5
Hz), 7.70 (d, 1H, thiophene-H, J = 4.5 Hz). 13C NMR (CDCl3,
125.76 MHz): δ 123.16, 126.66, 127.0, 128.02, 128.88, 129.28,
131.78, 142.96, 159.28, 161.06, 165.88.

Discussion
1,2,4-Triazoles and their condensed heterocyclic derivatives
are known for their diverse biological activities [1–6]. Several
3,6-disubstituted-1,2,4-triazolo[3,4-b][1,3,4]thiadiazoles were
reported to exhibit signi�cant antibacterial [7–10], pestici-
dal [11], anticancer [12], anti-in�ammatory, analgesic and
anti-oxidant [13] activities. In continuation to a previous in-
terest in the chemical synthesis of 1,2,4-triazolo[3,4-b][1,3,4]
thiadiazole [14, 15], we report herein the synthesis and X-ray
characteristics of the title compound as potential bioactive
agent.

The central [1,2,4]triazolo[3,4-b][1,3,4]thiadiazole ring
(S1/C7-C9/N1-N4) is nearly planar and shows dihedral angles
to the chlorophenyl (C1—C6) and thiophenyl (S2/C10—C13)
ring of 8.05° and 2.61°, respectively.
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