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The title molecule, C14H11N3OS, is non-planar. The phenyl

and hydroxyphenyl rings form dihedral angles of 69.08 (9) and

24.57 (9)�, respectively, with the ®ve-membered 2,4-dihydro-

1,2,4-triazole ring. The molecules form centrosymmetric

dimers through NÐH� � �S hydrogen bonds, with an N� � �S
distance of 3.279 (2) AÊ . In addition, the molecule contains one

OÐH� � �N and one CÐH� � ��(phenyl) intramolecular inter-

actions. The dimers are connected through weak intermole-

cular CÐH� � ��(hydroxyphenyl) interactions into chains in

the a direction.

Comment

Derivatives of 1,2,4-triazole are known to exhibit anti-

in¯ammatory (Mullican et al., 1993; Unangst et al., 1992),

antiviral (Jones et al., 1965), analgesic (Sughen & Yoloye,

1978), antimicrobial (Shams El-Dine & Hazzaa, 1974; Misato

et al., 1977; Cansõz et al., 2001), anticonvulsant (Stillings et al.,

1986) and antidepressant activity (Kane et al., 1988), the last

usually being explored by the forced swim test (Porsolt et al.,

1977; Vamvakides, 1990). Among the pharmacological pro®les

of 1,2,4-triazoles, their antimicrobial, anticonvulsant and

antidepressant properties seem to be the most widely docu-

mented. Derivatives of 4,5-disubstituted 1,2,4-triazole are

synthesized by intramolecular cyclization of 1,4 disubstituted

thiosemicarbazides (Cansõz et al., 2004; GencË, Dege, CË etin et

al., 2004; Zamani et al., 2003). Also, the electronic structures

and thiol±thione tautomeric equilibrium of heterocyclic thione

derivatives have been studied previously (Aydogan et al., 2002;

Charistos et al., 1994; Dege et al., 2004; GencË, Dege, Yõlmaz et

al., 2004).

In the present study, the title compound, (III), was

synthesized by the reaction of phenyl isothiocyanate and

salicylic hydrazide, (I), via 1-(2-hydroxybenzoyl)-4-phenyl-
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thiosemicarbazide, (II). Base-catalysed intramolecular dehy-

drative cyclization of this intermediate furnished the thione in

good yield (75%). The reaction sequences depicted in the

scheme were followed to obtain (III). Initially, the atomic

connectivity in (III) was elucidated from IR and 1H NMR

spectra.

The molecular structure of (III) is non-planar (Fig. 1). The

phenyl and hydroxyphenyl rings form dihedral angles of

69.08 (9) and 24.57 (9)�, respectively, with the ®ve-membered

2,4-dihydro-1,2,4-triazole ring. The dihedral angle between the

phenyl and hydroxyphenyl rings is 64.19 (9)�.
An intramolecular OÐH� � �N hydrogen bond [O� � �N =

2.693 (2) AÊ and OÐH� � �N = 145�] exists between the

hydroxyphenyl group and the triazole N atom, resulting in a

nearly planar six-membered ring in the central part of the

molecule. An intramolecular C5ÐH5� � �� interaction invol-

ving the phenyl ring is also observed in the molecular structure

(Fig. 1). Two types of intermolecular hydrogen bonds, NÐ

H� � �S and CÐH� � �N, are observed in the crystal structure

(Fig. 2 and Table 2). The molecules are linked to form

centrosymmetrically related NÐH� � �S hydrogen-bonded

dimers. The molecules translated by a unit along the a axis are

linked by a C14ÐH14� � �� interaction involving the

hydroxyphenyl ring.

Experimental

Starting materials were obtained from Fluka or Aldrich. For the

synthesis of 1-(2-hydroxybenzoyl)-4-phenylthiosemicarbazide, (II), a

mixture of (I) (0.01 mol) and phenyl isothiocynate (0.01 mol) in

absolute ethanol was re¯uxed for 8 h. The solid material obtained on

cooling was ®ltered, washed with diethyl ether, dried and crystallized

from ethanol±dioxane (yield 60%; m.p. 473±475 K). IR (�, cmÿ1):

3482, 3317 (NÐH), 1660 (C O), 1257 (C S). For the synthesis of

(III), a stirred mixture of (II) (1 mmol) and sodium hydroxide (40 mg,

1 mmol, as a 2 N solution) was re¯uxed for 4 h. After cooling, the

solution was acidi®ed with hydrochloric acid and the precipitate was

®ltered off. The precipitate was then crystallized from an ethanol±

dioxane mixture (yield 75%; m.p. 573±574 K). IR (�, cmÿ1): 3330,

3260 (NÐH), 1620 (C N), 1535, 1260, 1050, 950 (NÐC S, amide I,

II, III and IV bands); 1H NMR (�): 6.82±7.34 (m, 9H, Ar-H), 10.10 (s,

1H, OH), 13.95 (s, 1H, SH).

Crystal data

C14H11N3OS
Mr = 269.32
Monoclinic, P21=c
a = 5.7333 (4) AÊ

b = 19.1695 (16) AÊ

c = 11.6547 (8) AÊ

� = 103.441 (6)�

V = 1245.82 (16) AÊ 3

Z = 4

Dx = 1.436 Mg mÿ3

Mo K� radiation
Cell parameters from 26084

re¯ections
� = 1.8±27.7�

� = 0.25 mmÿ1

T = 293 (2) K
Rod, colourless
0.76 � 0.33 � 0.09 mm

Data collection

Stoe IPDS-2 diffractometer
! scans
Absorption correction: by

integration (X-RED32;
Stoe & Cie, 2002)
Tmin = 0.889, Tmax = 0.981

16413 measured re¯ections

2800 independent re¯ections
2202 re¯ections with I > 2�(I)
Rint = 0.061
�max = 27.4�

h = ÿ7! 7
k = ÿ24! 24
l = ÿ14! 14

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.038
wR(F 2) = 0.094
S = 1.06
2800 re¯ections
173 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0489P)2

+ 0.1859P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.18 e AÊ ÿ3

��min = ÿ0.30 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

C8ÐS1 1.6757 (17)
O1ÐC1 1.359 (2)
N1ÐC8 1.377 (2)
N1ÐC7 1.385 (2)
N1ÐC9 1.442 (2)

N2ÐC8 1.340 (2)
N2ÐN3 1.367 (2)
N3ÐC7 1.311 (2)
C6ÐC7 1.458 (2)

C7ÐN1ÐC9 127.03 (14)
O1ÐC1ÐC6 124.05 (16)
C5ÐC6ÐC7 122.47 (15)
N3ÐC7ÐC6 122.71 (15)

N1ÐC7ÐC6 127.50 (15)
N2ÐC8ÐS1 127.96 (13)
N1ÐC8ÐS1 128.36 (12)

N2ÐN3ÐC7ÐC6 ÿ178.68 (14)
C8ÐN1ÐC9ÐC14 ÿ72.3 (2)

C7ÐN1ÐC9ÐC10 ÿ65.6 (2)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O1ÐH1� � �N3 0.82 1.98 2.693 (2) 145
N2ÐH2N� � �S1i 0.86 2.46 3.279 (2) 159
C12ÐH12� � �N3ii 0.93 2.59 3.502 (2) 165
C5ÐH5� � �Cg1 0.93 2.83 3.551 (2) 135
C14ÐH14� � �Cg2iii 0.93 2.71 3.546 (2) 150

Symmetry codes: (i) ÿx; 1ÿ y;ÿz; (ii) 1ÿ x; y ÿ 1
2;

1
2ÿ z; (iii) xÿ 1; y; z. Cg1 and Cg2

denote the centroids of the phenyl ring and hydroxyphenyl ring, respectively.
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Figure 1
An ORTEP-3 (Farrugia, 1997) drawing of (III), showing the atom-
numbering scheme. Displacement ellipsoids are drawn at the 50%
probability level and H atoms are shown as spheres of arbitrary radii.

Figure 2
A packing diagram for (III), with the intermolecular hydrogen bonds
shown as dashed lines.



The hydroxyl H atom was located in a difference map. H atoms

were placed in geometrically idealized positions and allowed to ride

on their parent atoms, with OÐH, NÐH and CÐH distances of 0.82,

0.86 and 0.93 AÊ , respectively. The Uiso(H) values were set equal to

1.5Ueq(O) for the hydroxyl H atom, and 1.2Ueq(parent atom) for the

remaining H atoms.

Data collection: X-AREA (Stoe & Cie, 2002); cell re®nement:

X-AREA; data reduction: X-RED32 (Stoe & Cie, 2002); program(s)

used to solve structure: SHELXS97 (Sheldrick, 1997); program(s)

used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular

graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON

(Spek, 1997); software used to prepare material for publication:

WinGX (Farrugia, 1999).
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