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Abstract
C12H13ClN4OS, triclinic, P1 (no. 2), a = 7.875(4) Å,
b = 13.165(6) Å, c = 13.295(6) Å, α = 97.199(8)°,
β = 93.065(9)°, γ = 95.187(8)°, V = 1359.0(11) Å3, Z = 4,
Rgt(F) = 0.0638, ωRref (F

2) = 0.2097, T = 296(2) K.

CCDC no.: 246724

The asymmetric unit of the title crystal structure is shown
in the figure. Table 1 contains crystallographic data and

Table 2 contains the list of the atoms including atomic
coordinates and displacement parameters.

Source of material

0.5 mmol (0.079 g) 4–amino-5-propyl-1,2,4-triazole-3-
thione was dissolved in 15 ml anhydrous ethanol. To the
above solution, an anhydrous ethanol solution (10 ml) of
5-chlorosalicylaldehyde (0.5 mmol, 0.078 g) and 0.04 ml
concentrated sulfuric acid was added dropwise, respec-
tively. Themixture was stirred and refluxed at 80 °C for 4 h.
The resulting mixture was cooled to room temperature and
the pale yellow precipitate was collected by filtration. The
precipitate was recrystallized from ethanol, and finally
dried in vacuo. Yield 70%. Elemental analysis calculated
for C12H13ClN4OS: C 48.56, H 4.42, N 18.88%; found C 48.65,
H 4.51, N 19.04%. IR (ν/cm−1): 1605(νC=N(imine)),
1584(νC=N(trizaole)), 1269(νC–O), 1170(νC=S). UV–vis in
DMSO, λmax/nm (ε/dm3⋅mol−1⋅cm−1): 259(18,740),
343(8400). 1H–NMR (DMSO-d6) 13.77 (1H, NH-triazole),
10.76 (1H, N=CH), 10.31(1H,OH–Ar), 7.84–7.00 (3H,
CH–Ar).

Experimental details

All non–H atoms were refined anisotropically using
SHELXTL and using absorption corrected data. Hydrogen

atoms attached to C andNatomswere placed geometrically

Table : Data collection and handling.

Crystal: Colorless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SHELX [, ]
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and refined using a riding model approximation, with C–
H = 0.96 Å and Uiso(H) = 1.2Ueq(C). Hydrogen atoms
attached to O atoms were located from difference Fourier
maps and refined using their global Uiso value.

Comment

Compounds containing the triazole heterocyclic structure
have drawn attention owing to their application in the
broad range of areas including materials, biomaterials,
metallopharmaceuticals, supramolecular chemistry,
chemical sensing and catalysis etc. [4, 5]. Moreover, tri-
azoles are also key synthons for the syntheses of the poly-
dentate chelate reagents. The incorporation of the
1,2,4-triazole unit into Schiff base rings is of considerable
current interest [6]. Recently, such compounds have been
employed asmodels for biological systems because of their
unique properties [7–9]. In coordination chemistry
substituted Schiff bases bearing additional donor groups
represent the most important class of heteropolydentate
ligands capable of forming mono-, bi-, and polynuclear
complexes [10].

The title compound C12H13ClN4OS, is a Schiff base ob-
tained by condensation between 5-chlorosalicylaldehyde
and 3-propyl-1H-1,2,4-triazole-5(4H)-thione. In the two
crystallographically indpendentmolecules (see the figure),
the dihedral angles between the triazole and the phenyl
moiety in each molecule are 7.33 and 3.08°, exhibiting
the coplanar features. This twist similar to that of the re-
ported compound 4-[(5–bromo-2-hydroxybenzylidene)
amino]-3-propyl-1H-1,2,4-triazole-5(4H)-thione [11], while
it is different from that of the reported 4-[(5-chloro-
2-hydroxybenzylidene)amino]-3-ethyl-1H-1,2,4-triazole-
5(4H)-thione in which the dihedral angles between the
triazol rings relative to the phenyl ring planes are 54.6 and
56.0° [12]. The structure shows that the alkyl chain length at

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Cl . () . () . () . ()
Cl . () −. () . () . ()
S . () . () . () . ()
S . () . () . () . ()
O . () . () . () . ()
H . . . .*
O . () −. () . () . ()
H . . . .*
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
HA . . . .*
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
HA . . . .*
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () −. () . () . ()
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
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the triazole ring can influence on the distortion degree of
the Schiff base compounds. In the crystal structure, the
bond length of the N1=C7, N4=C9, N2–C8, N3–C8 are 1.268
(6) Å, 1.288 (6) Å, 1.383 (6) Å and 1.321 (6) Å, respectively,
indicting significant double bond character [12, 13]. The
bond length of the C=S (1.659 (5) Å) in the compound is
close to the C=S double bond (1.646 Å) [14], which indicates
that the compound exists in the thione form. In addition,
the crystal structure is stabilized by intermolecular N–
H/S hydrogen bonds and intramolecular O–H/N
hydrogen bonds. Moreover, the intermolecular hydrogen
bonds link the molecules into a two-dimensional network.
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