
Crystal structure of (E)-2-(1-(2,4-dihydroxyphenyl)ethylidene)hydrazine-

carbothioamide, C9H11N3O2S

Suo-Ping Xu*, I, II and Li FengII

I College of Chemistry & Chemical Engineering, Jiangsu Key Laboratory of Green Synthetic Chemistry for Functional Materials,

Jiangsu Normal University, Xuzhou 221116, Jiangsu Province, P. R. China
II School of Chemical Engineering and Technology, China University of Mining and Technology, Xuzhou 221008, Jiangsu Province, P. R. China

Received October 27, 2012, accepted December 03, 2012, available online April 19, 2013, CCDC no. 1267/3951

Abstract

C9H11N3O2S, monoclinic, C2/c (no. 15), a = 20.900(2) Å,

b = 7.9290(8) Å, c = 13.248(1) Å, � = 100.209(1)°,

V = 2160.7 Å3, Z = 8, Rgt(F) = 0.0460, wRref(F
2) = 0.1669,

T = 298 K.

Source of material

2,4-Dihydroxyacetophenone (10 mmol) and an equimolar

amount of aminothiourea were mixed and microwave radiated for

5 min at 200W. The yellow powder was dissolved in ethanol

(95%) and stood still in air for 5 days. Large block crystals were

precipitated. They were filtered and washed with ethanol (95%)

and dried in air (yield 80%).

Discussion

The hydroxyacetopheno-aminothiourea are important chelating

ligand [1-6]. The title compound, (E)-2-(1-(2,4-dihydroxy-

phenyl)ethylidene)hydrazinecarbothioamide was synthesized by

a microwave solid phase reaction of 2,4-dihydroxyacetophenone

and aminothiourea. The N1–C1, N1–N2, N2–C3, N3–C1and

S1–C1 bonds are 1.339(4) Å, 1.391(3) Å, 1.288(4) Å, 1.327(4) Å

and 1.697(4) Å, respectively. The bond angles of C1–N1–N2,

C3–N2–N1, N3–C1–N1, N3–C1–S1 and N1–C1–S1 are

119.5(3)°, 117.6(3)°, 117.0(3)°, 122.4(3)° and 120.6(3)°, respec-

tively. The dihedral angles between benzene ring plane I

(C4/C5/C6/C7/C8/C9) and plane II (C1/N1/N3/S1) are 49.6°. X-

ray analysis reveals that intermolecular N1–H1···S1 (d(N1–S1) =

3.471(8) Å), O1–H1A···N2 [�-x, 5

2-y, 1-z] (d(O1–N2) =

2.599(6) Å), O2–H2· · ·S1 (d(O2–S1) = 3.183(3) Å),

N3–H3A···N2 [-�+x, -�+y, z] (d(N3–N2) = 2.642(4) Å),

N3–H3A···O1 [-x, y, �-z] (d(N3–O1) = 3.150(4) Å),

N3–H3B···O2 [-x, 1+y, �-z] (d(N3–O2) = 2.953(3) Å) and

C2–H2A···N1 [-x, 1+y, �-z] (d(C2–N1) = 2.764(5) Å) hydrogen

bond in the crystal lattice.
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Crystal: yellow blocks, size 0.11�0.21�0.30 mm
Wavelength: Mo K� radiation (0.71073 Å)
�: 2.84 cm�1

Diffractometer, scan mode: CCD area detector, � and �
2�max: 50.04°
N(hkl)measured, N(hkl)unique: 5267, 1905
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 1172
N(param)refined: 137
Programs: SHELX [7]

Table 1. Data collection and handling.

_____________

* Correspondence author (e-mail: xsp62@jsnu.edu.cn)

H(1) 8f 0.7028 0.6181 0.4323 0.073
H(3A) 8f 0.6021 0.7635 0.2363 0.087
H(3B) 8f 0.6406 0.9110 0.2115 0.087
H(1A) 8f 0.5232 0.6559 0.3646 0.077
H(2) 8f 0.3308 0.1983 0.3748 0.081
H(2A) 8f 0.7040 0.3729 0.4063 0.126
H(2B) 8f 0.6604 0.2119 0.3825 0.126
H(2C) 8f 0.6727 0.2892 0.4931 0.126
H(6) 8f 0.3875 0.4482 0.3656 0.056
H(8) 8f 0.4693 �0.0118 0.3941 0.067
H(9) 8f 0.5691 0.1070 0.3997 0.064

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso
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