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Abstract
[C14H23N3S1], monoclinic, P21/c (no. 14), a = 15.1642(8) Å,
b = 6.9215(3) Å, c = 15.2182(7) Å, β = 112.675(2)°,
V = 1473.83(12) Å3, Z = 4, Rgt(F ) = 0.0453, wRref(F 2) = 0.1240,
T = 296(2) K.

CCDC no.: 2279145

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of materials

β–Ionone (20 mmol, 3.85 g) and thiosemicarbazide
(24 mmol, 2.19 g) were introduced in a flask and dissolved in
ethanol, then diluted hydrochloric acid (2.87 mol, 3 mL) was
added and refluxed at 80 °C for 1 h. The reaction was
monitored by TLC analysis until the starting material
disappears completely. It was recrystallized from 70 %
ethanol. After filtration and drying, compound (E)-2-((E)-4-
(2,6,6-trimethylcyclohex-1-en-1-yl)but-3-en-2-ylidene)hydra-
zine-1-carbothioamide was obtained.

2 Experimental details

All H atoms were included in calculated positions and
refined as riding atoms, with C–H = 0.90–0.97 Å with

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-scans
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: Bruker programs [], SHELX
[, ], DIAMOND []
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Uiso(H) = 1.5 Ueq(C) for methyl H atoms and 1.2 Ueq(C) for all
other H atoms.

3 Comment

Thiosemicarbazone compounds have good fungicide,
insecticidal, antiviral and other biological activities, and

occupy an important position in the pesticide market [5–7].
For instance, Tabatabaee M. et al. have reported the struc-
ture of 4–Amino-6-methyl-3-thio-3,4-dihydro-1,2,4-triazin-
5(2H)-one [8]. Jouad E. M. et al. have reported the structure
and antifungal activity of nickel(II) complexes with 5-methyl-
2-furfural thiosemicarbazone [9]. However, most of the com-
pounds in these studies are heteroatom containing five
membered ring thiosemicarbazones structures [10, 11], while
there are relatively few studies on six membered ring thio-
semicarbazones structures. Hashimoto H. et al. have reported
the structure of β-ionylidene-2,4-dinitrophenylhydrazone [12].

In the molecules of the title structure bond lengths and
angles are very similar to those given in the literature for
thiosemicarbazones derivative [13]. In the title structure,
the cyclohexene portion is in a half-chair configuration. The
dihedral angle formed by the C8–C7–C6–C12 plane and
the C10–C11–C12 plane is 45.33(17)°. Due to π–π conjugation,
the non hydrogen atoms of thiosemicarbazone moiety
are approximately planar. The dihedral angle formed by the
carbon–carbon double bond group C4–H4–C5 plane, the
carbon-nitrogen double bond group C2–C3–N3 plane and the
carbon-sulfur double bond group N2–C1–S1 plane are 1.3(2)°,
6.1(2)° and 7.4(2)°, respectively. The torsion angles of C7–C6–
C5–C4, C6–C5–C4–C3, C5–C4–C3–C2, C5–C4–C3–N3, C4–C3–
N3–N2, C3–N3–N2–C1, N3–N2–C1–N1 and N3–N2–C1–S1 are
168.3(2)°, −179.7(2)°, −1.3(3)°, −179.7(2)°, 178.4(2)°, −177.3(2)°,
3.9(3)° and −174.4(1)°, respectively. In the title structure, there
are abundant intramolecular hydrogen bonds (N2–H2⋯S1,
N1–H1B⋯N3 and C2–H2A⋯S1) and intermolecular hydrogen
bond (N1–H1A⋯S1). The intermolecular hydrogen bond
(N1–H1A⋯S1) link adjacent molecules into one-dimensional
hydrogen bond chain structure.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

x y z Uiso*/Ueq

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