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Abstract
C24H16N2O3S, triclinic, P1 (no. 2), a = 6.7738(3) Å,
b = 11.6072(6) Å, c = 13.6060(9) Å, α = 69.197(6)°, β = 87.025(5)°,
γ = 76.990(4)°, V = 973.90(10) Å3, Z = 2, Rgt(F ) = 0.0482,
wRref(F 2) = 1191, T = 293(2) K.

CCDC no.: 2314056

The molecular 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.

1 Source of material

A mixture of 4-hydroxyaniline (0.55 g, 5 mmol) and phenyl
isothiocyanate (0.68 g, 5 mmol) in EtOH (15 mL) was refluxed
for 15 min. 3-(2-Bromoacetyl)-2H-chromen-2-one (1.33 g,
5 mmol) was added, and the mixture was refluxed for 4 h.
The mixture was left overnight, and the solid formed was
filtered, dried, and recrystallized from DMF to give the title
heterocycle in 82 % yield, mp 179–181 °C. IR (KBr; cm−1): 3121,
1610, 1517. 1H NMR (δ): 6.56 (s, 1H, thiazolyl), 6.67 (d, 8.6 Hz,
2H, Ar), 6.87 (d, 7.6 Hz, 2H, Ar), 6.98 (t, 7.2 Hz, 1H, Ar), 7.10 (d,
8.6 Hz, 2H, Ar), 7.26–7.36 (m, 4H, Ar), 7.59 (t, 7.2 Hz, 1H, Ar),
7.66 (d, 7.6 Hz, 1H, Ar), 8.15 (s, 1H, Ar), 9.58 (s, exch., 1H, OH).
13C NMR (δ): 100.7, 115.7, 116.7, 118.8, 119.8, 121.5, 123.4, 125.5,
128.9, 129.4, 130.1, 130.5, 133.2, 134.6, 145.0, 152.0, 153.8, 157.3,
158.4, 159.3. Anal. calcd. for C24H16N2O3S (412.46): C, 69.89; H,
3.91; N, 6.79; found: C, 69.93; H, 4.01; N, 6.88 %.

2 Experimental details

The hydrogen atoms were located in the difference Four-
ier map and refined with idealized geometry using a
ridingmodel. The O–H bond distance was set at 0.82 Åwith
free rotation about the C–O bond and displacement
parameter 1.5 times Uiso(O). The C–H distances were set to
0.93 Å and their U(iso) to 1.2 times the Uiso(C). Crystal data,
data collection and structure refinement details are
summarized in Table 1.

Figure 1: Oretep representation of C24H16N2O3S showing 50 %
probability ellipsoids.

Table : Data collection and handling.

Crystal: Needle
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: SuperNova, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], SHELX [], WinGX/ORTEP
[], CHEMDRAW []
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3 Comment

Thiazoles display ample biological activity, andmany natural
products contain such ring systems [5–7]. Coumarin is a
naturally occurring heterocycle, and has various applications

[8, 9]. The design, synthesis, and structure elucidation of
heterocycles containing thiazole and coumarin moieties
is therefore of general interest. The X-ray crystal struc-
tures of other related heterocycles have been reported
[10–12].

The crystal structure of C24H16N2O3S is triclinic, with an
asymmetric unit consisting of one molecule (Figure 1) which
comprises five planar groups, namely: aniline (A: C1–C6, N1),
thiazole (B: C7–C9, N2, S1), benzopyranone (C: C10–C18, O1,
O2) and phenol (D: C19–C24, O1). The planes through neigh-
bouring groups in the molecules are twisted in relation
to each other, with angles A/B = 63.88(7)°, B/C = 54.59(6)°,
C/D = 82.09(5)°, B/D = 86.91(7)°.

In the crystal structure, two O–H⋯N hydrogen bonds
(O3⋯N1 = 2.733(2) Å, O3–H3A⋯N1 = 161.5°) link pairs of
molecules related by inversion symmetry, with the aniline
group accepting a contact from the phenol group. These
molecular pairs are also involved in π⋯π contacts between
neighbouring like groups, specifically symmetry-related
benzopyranone pairs and thiazole pairs. The centroid-to-
centroid distances are 4.069 Å for the benzopyranone groups
and 3.734 Å for the thiazole groups.
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