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Abstract
C17H14N2O3S, monoclinic, P21/c (no. 14), a = 9.8966(5) Å,
b = 9.4360(4) Å, c = 16.7115(7) Å, β = 92.245(4)°,
V = 1559.39(12) Å3, Z = 4, Rgt(F ) = 0.0358,wRref(F

2) = 0.1013,
T = 170 K.

CCDC no.: 2175731

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

Source of material

The synthesis was performed according to the previ-
ously reported procedure [5]. The reaction of 3-acetyl-
4-hydroxycoumarin with hydrazine hydrate gives a corre-
sponding hydrazone. Condensation of the obtained hydra-
zone with 5-methylthiophene-2-carbaldehyde afforded the
target compound 3-(1-(2-((5-methylthiophen-2-yl)methylene)
hydrazinyl)ethylidene)chroman-2,4-dione. The obtained yel-
low solid was dissolved in acetone and allowed to slowly
evaporate to form the crystals of the title compound.

Experimental details

Coordinates of carbon-bonded hydrogen atoms were
introduced in idealized positions and refined using riding
model. Their Uiso values are aproximated as Uiso = kUeq of
the parent atom (k = 1.2 for sp2 and 1.5 for sp3 hybridized
atoms).

Comment

Azines are compounds formed by the reaction of two
different or the same carbonyl compounds (mostly alde-
hydes or ketones) with hydrazine [6, 7]. It is well known
that they possess antibacterial [8], antifungal [9],

Table : Data collection and handling.

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

Diffractometer, scan mode: Gemini R ultra, 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 [, ],
PLATON []
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anticonvulsant [10], anti-neuroinflammatory [11], anti-
cancer [12], and antioxidant activities [13].

Coumarins are known to possess a wide spectrum of
pharmacological activities, such as antimicrobial [14], anti-
oxidant [15], anticancer [16], anti-inflammatory [17]. The
coumarin core is a good scaffold for the synthesis of analogs
with an aim to study and improve their biological properties.
Prompted by all of the above mentioned we decided to
contribute to the structural diversity of these compounds by
preparing the unsymmetrical azine of the 3-substituted

coumarin core and the heterocyclic aldehyde. In this paper,
we present the crystal structure of this compound.

The asymmetric unit contains one molecule of 3-(1-(2-
((5-methylthiophen-2-yl)methylene)hydrazinyl)ethylidene)
chroman-2,4-dione. The whole molecule is quite planar, as
the rms deviation of all non-hydrogen atoms from themean
plane amounts 0.075 Å. All bond lengths and angles are
within the expected range, and are comparable to those
found in the structurally related coumarin compound [18].
The molecular structures of the compound appear to be
different in the crystalline state and solution, transformed
one into another by virtue of prototropic tautomerism. Ac-
cording to NMR spectra [5], oxygen atom O3 is protonated,
while a tautomer in which proton transfer from O3 to N1
occurred exists in the crystalline state. The location of the
hydrogen atom H1 in the crystal structure is unequivocally
confirmed by difference electron density map, and unre-
strained refinement of H1.

The only classical hydrogen bond donor is involved
in an intramolecular hydrogen bond N1—H1···O3 with
the following parameters: d(D—H) = 0.911(18) Å, d(H···A) =
1.725(18) Å, d(D···A) = 2.5211(16) Å, α(D—H···A) = 144.2(16)°.
It appears that the dominant intermolecular interac-
tion is the stacking of molecules, the geometry of
which can be described by following parameters:
d(Cg1···Cg2i) = 3.6863(8) Å, δ(Ω1,Ω2) = 4.18(7)°, and
d(Cg1···Cg3i) = 3.7641(8) Å, δ(Ω1,Ω3) = 3.70(6)°, where
Cg1 is centroid of the fivemembered tiophene ringΩ1, Cg2
is centroid of the six-membered lactone ring Ω2, and Cg3
is centroid of the 10-membered coumarine ring Ω3; δ is
dihedral angle between ring mean planes; symmetry
operation (i): −x + 1, −y + 1, −z + 1.
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(project No. IJ-0205).
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

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

Atom x y z Uiso*/Ueq

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