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Abstract
C22H14Br3N7S, H2O, triclinic, P1 (no. 2), a = 8.9098(17) Å,
b = 9.422(2) Å, c = 15.702(4) Å, α = 86.453(9)°, β = 78.382(7)°,
γ = 69.477(7)°, V = 1209.1(5) Å3, Z = 2, Rgt(F ) = 0.0315,
wRref(F 2) = 0.0802, T = 100(2) K.

CCDC no.: 2378891

Themolecular structure is shown in thefigure. Table 1 contains
crystallographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement parameters.

1 Source of materials

The title compound was prepared as follows: (438 mg,
1.5 mmol, 1.0 eq) from 4-(4-phenyl-5-(prop-2-yn-1-ylthio)-4H-
1,2,4-triazol-3-yl)pyridine, and prepared according to the

Table : Data collection and handling.

Crystal: Colourless needle
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker D-AVANCE, 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, Olex, SHELX,
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literature,5 was dissolved and stirred in 10.0 mL of DMF.
To this solution, 2-azido-1,3,5-tribromobenzene (692 mg,

1.95 mmol, 1.3 eq) along with sodium ascorbate (150 mg,
0.75 mmol) and CuSO4 ⋅ 5H2O (60mg, 0.24 mmol) were added.
The mixture was stirred overnight, and the reaction was
monitored by TLC. The reaction was worked out by evapo-
ration of the solvent under reduced pressure and the residue
was subjected to column chromatography to produce the
final compounds which was crystallized from methanol-
dichloromethane.5 Melting point 138 °C–139 °C. 1H-NMR
(DMSO‑d6): δ (ppm) 8.70–8.50 (2H, m, ArH), 8.42 (1H, s, tri-
azole H), 8.24 (2H, s, ArH), 7.65–7.55 (3H, m, ArH), 7.50–7.44
(2H, m, ArH), 7.35–7.25 (2H, m, ArH), 4.62 (2H, s, SCH2);
13C-NMR (125 MHz, DMSO‑d6); δ 152.82, 152.75, 150.64, 143.15,
135.48, 135.40, 134.26, 133.83, 131.05, 130.72, 128.09, 126.50,
125.67, 123.75, 27.25; Anal. Calcd. (%) for C22H14Br3N7S: C, 40.77;
H, 2.18; N, 15.13; Found: C, 40.75; H, 2.15; N, 15.10. ESI-MS
646.86 (M+) Calcd. for C22H14Br3N7S.

2 Experimental details

All chemicals and solvents were used as purchased without
further purifications. The uncorrected melting point was
determined using an electrothermal digital melting-point
apparatus. The NMR spectra were recorded at room tem-
perature in DMSO‑d6 solution on a Bruker Avance 500 MHz
NMR spectrometer. Single crystal of C22H14Br3N7S was
obtained through crystallization of the pure compound
from slow evaporation of methanol-dichloromethane. The
collected frames were integrated with the Bruker SAINT
software package using a narrow-frame algorithm. Data
corrections were performed for absorption effects using the
multi-scan method (SADABS). The structure was solved and
refined using the Bruker SHELXTL3 software package. Using
Olex2,2 the structure was further refined with the with the
ShelXL4 refinement package using least squares minimiza-
tion. All H atoms bonded to C atoms were refined as riding,
with C–H distances of 0.93 Å (for aromatic ring).

3 Comment

Significant attention in synthetic chemistry was attributed
to heterocyclic system with poly nitrogen containing com-
pounds.6–8 Among these heterocyclic compounds, 1,2,4 and
1,2,3-triazole systems had proven to be of special interest
due to the established biological activities and their exis-
tence inmanymodern drugs such as ribavirin, fluconazole,
and tazobuctum which are currently used as antiviral,
antifungals, and anti-bacterial activities, respectively.9

Diverse compounds containing these two moieties are
proven to have anticancer activities.10,11 In a continuation

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

Atom x y z Uiso*/Ueq

Br . () . () . () . ()
Br −. () . () . () . ()
Br . () −. () . () . ()
S . () . () . () . ()
O . () . () . () . ()
HA . () . () . () .*

HB . () . () . () .*

N . () −. () . () . ()
N . () −. () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () . () . () . ()
H . . . .*

C . () −. () . () . ()
HA . −. . .*

HB . −. . .*

C . () −. () . () . ()
C . () . () . () . ()
H . . . .*

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*

C . () . () . () . ()
C . () . () . () . ()
H . . . .*

C . () . () . () . ()
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of our group interest in design and synthesize new biologi-
cally active system,12–16 we report the modification of both
1,2,4 and 1,2,3-triazole moieties tethered by the sulfur atom,5

the construction of the 1,2,3-triazole was successfully ach-
ieved via Cu(I) catalyzed click chemistry of the tribromo-
phenylazide, which was prepared from the aniline deriv-
ative according to the published work,17 and the propargyl
group constructed on the 1,2,4-triazole moiety prepared as
described.5 Herein, we are reporting on the X-ray structure
of the title compound.

The measurement shows that the crystal structure
consists of the C22H14Br3N7S monomeric molecule with one
molecule of lattice water. The asymmetric unit shows one
molecular unit, in which all bond lengths and angles are in
normal ranges.18 The compound composed of five unsatu-
rated rings, triazole and phenyl rings, twice each, and one
pyridyl ring. The phenyl and pyridyl substituents on the
1,2,4-triazole ring are about perpendicular (68.37(5)°) to each
other due to steric repulsion between rings. The pyridyl
group shows angle of 19.09(7)° with the normal plane of the
1,2,4-triazole ring. On the other hand, the phenyl ring,
attached to N4, shows an angle of 66.45(7)° with the normal
plane the 1,2,4-triazole ring. Conversely, in the 1,2,3-triazole
ring the substituted phenyl ring, attached to N7 forms an
angle of 79.66(6)° with the normal plane of the 1,2,3-triazole.
The N–N [N3–N6: 1.390(2), N1–N2: 1.306, N1–N7: 1.362 Å] and
C–N [C6–N4: 1.382, C6–N3: 1.315, C7–N4: 1.370, C7–N6: 1.313,
C15–N2: 1.372, C16–N7: 1.351 Å] bond lengths of both triazole
rings are within the values reported for N–N and C–N in
triazole rings. The substituents on sulfur atom (C7–S1–C14)
show a normal bent angle of 99.29(8)°. Lattice water mole-
cule link two moieties of the compound via hydrogen bonds
with the pyridyl nitrogen (N4) with a distance of 2.115(4) Å
and with the N3 (+x, 1 + y, +z) with a distance of 2.243 Å.
Furthermore, the molecular packing of the title compound
shows interaction between C20–Br2⋯H19 (−x, 1 − y, −z) with
a distance 3.0913(7) Å to form centrosymmetric dimers.
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