organic papers

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

Necmi Dege,** Ahmet Cetin,’
Ahmet Cansiz,” Memet Sekerci,’
Cavit Kazaz, Muharrem Dinger?®
and Orhan Biiyiikgiingor®

ADepartment of Physics, Arts and Sciences
Faculty, Ondokuz Mayis University, 55139
Samsun, Turkey, bDepartment of Chemistry, Arts
and Sciences Faculty, Firat University, 23119
Elazig, Turkey, and Department of Chemistry,
Arts and Sciences Faculty, Atatiirk University,
25240 Erzurum, Turkey

Correspondence e-mail: dege@omu.edu.tr

Key indicators

Single-crystal X-ray study
T=296K

Mean ¢(C—C) = 0.004 A

R factor = 0.043

wR factor = 0.109
Data-to-parameter ratio = 14.8

For details of how these key indicators were
automatically derived from the article, see
http://journals.iucr.org/e.

© 2004 International Union of Crystallography
Printed in Great Britain — all rights reserved

4-Benzyl-3-(2-hydroxyphenyl)-1H-1,2,4-

triazole-5(4H)-thione

In the title molecule, C;sH;3N3;0S, the triazole ring plane
forms dihedral angles of 18.99 (7) and 89.35 (7)° with the
hydroxyphenyl and benzyl substituent ring planes, respec-
tively. In the crystal structure, the molecules exist as
centrosymmetric N—H..-S hydrogen-bonded dimers, with
an N. . .S distance of 3.287 (2) A.

Comment

Derivatives of 1,2,4-triazole are known to exhibit anti-
inflammatory (Mullican er 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; Cansiz 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 profiles
of 1,24-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 (Cansiz et al., 2004; Geng et al., 2004a,b;
Zamani et al., 2003). Also, the electronic structures and thiol-
thione tautomeric equilibrium of heterocyclic thione deriva-
tives have been studied previously (Aydogan et al., 2002;
Charistos et al., 1994; Dege et al., 2004; Geng et al., 2004).
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In the present study, the title compound, (III), was
synthesized by the reaction of benzyl isothiocyanate and 2-
salicylic hydrazide, (I), via 4-benzyl-1-(2-hydroxybenzoyl)-
thiosemicarbazide, (IT). Base-catalysed intramolecular dehy-
drative cyclization of this intermediate furnished the thione in
good yield (86%). The reaction sequences depicted in the
scheme were followed to obtain (III). Initially, the atomic
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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 of (III), with the intra- and intermolecular hydrogen
bonds indicated by dashed lines.

connectivity in (IIT) was elucidated from IR and 'H NMR
spectra.

The molecule of (III) is non-planar (Fig. 1). The triazole
ring plane forms dihedral angles of 18.99 (7) and 89.35 (7)°
with the hydroxyphenyl and benzyl substituent ring planes,
respectively [C1—C6—C7—N2 = 17.1 (3)°, C5—C6—C7—
N1 =19.8 (3)°, C8—N1—-C9—C10 = 98.6 (2)° and C7—N1—
C9—C10 = —86.2 (3)°].

An intramolecular O—H---N hydrogen bond exists
between the hydroxyphenyl group and the triazole N atom
and N—H- - -S intermolecular hydrogen bonds are observed in
the crystal structure (Table 2 and Fig. 2). An N3—H3...S1'
hydrogen bond links inversion-related molecules into dimers.
The N- - -S distance [3.287 (2) A] in this interaction is shorter
than the mean value of 3.44 (1) A reported for such hydrogen

bonds by Allen et al. (1997); also, the N—H- - -S angle (175°) is
wider than the mean angle of 158 (1)°. By comparing the N—
H- - -S hydrogen bonding in N-benzoyl-N'-methyl-N'-phenyl-
thiourea, (IV), N-benzoyl-N'-(3,4-dimethylphenyl)thiourea,
(V) (Shanmuga Sundara Raj et al., 1999), 5-(furan-2-yl)-1,3,4-
oxadiazole-2(3H)-thione, (VI) (Oztiirk, Akkurt, Cansiz, Cetin
et al., 2004) and 4-(4-chlorophenyl)-3-(furan-2-yl)-1H-1,2,4-
triazole-5(4 H)-thione, (VII) (Oztiirk, Akkurt, Cansiz, Koparir
et al., 2004), it can be seen that the dimer formation shortens
the N - .S distances. The N---S distances in (III), (IV), (V),
(VI) and (VII), which exist as centrosymmetric N—H- --S
hydrogen-bonded dimers, are 3.312 (2), 3.473 (1), 3.501 (2),
3.321 (3) and 3.304 (2) A, respectively.

Experimental

Starting materials were obtained from Fluka or Aldrich. For the
synthesis of (II), a mixture of (I) (0.01 mol) and benzyl isothiocyanate
(0.01 mol) in absolute ethanol (100 ml) was refluxed for 8 h. The solid
material obtained on cooling was filtered off, washed with diethyl
ether, dried and crystallized from ethanol-dioxane (yield 84%; m.p.
487 K). IR (v, cm™): 3425, 3300 (N—H, OH), 1672 (C=0), 1262
(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
refluxed for 4 h. After cooling, the solution was acidified with
hydrochloric acid and the precipitate was filtered off. The precipitate
was then crystallized from a methanol-dioxane mixture (yield 95%;
m.p. 471-473 K). IR (v, cm™'): 3298 (OH), 2925-2752 (SH), 1628
(C=N). 'H NMR (8): 5.16 (s, 2H, N-CH,), 6.79 (¢, J = 7.32 Hz, 1H,
Hs;), 6.89 (m, 3H, H,, Hs,,, Hs;,), 7.02 (m, 2H, H,, H,), 7.23 (m, 2H, Hg,,
He,), 7.34 (¢, J = 8.05 Hz, 1H, H;), 10.40 (s, 1H, OH), 13.94 (s, 1H,
SH).

Crystal data

C;sH3N;0S8
M, = 283.34

D, =1380Mgm™
Mo Ko radiation

Monoclinic, P2, /n
a=57387 (5) A
b=23842(3) A
¢ =10.3045 (9) A
B =104.655 (7)°
V =1364.0 (2) A®
Z=4

Data collection

Stoe IPDS-II diffractometer
 scans
Absorption correction: by
integration (X-RED32;
Stoe & Cie, 2002)
T'min = 0.859, Tiax = 0.988
7312 measured reflections

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.044
wR(F?) = 0.109

S =0.87

2673 reflections

181 parameters

Cell parameters from 5446
reflections

6 =1.7-26.0°

©n =024 mm-—

T=29K

Plate, colourless

0.74 x 0.43 x 0.05 mm

1

2673 independent reflections
1737 reflections with I > 20(I)
Rin = 0.078

Omax = 26.1°
h=-7—->17
k=-29—29
I=—-12 - 12

H-atom parameters constrained

w = 1/[0*(F,?) + (0.0654P)*]
where P = (F,” + 2F2)/3

(A/O) max = 0.001

APmax = 0.16 6 A3

Apmin = =026 ¢ A3
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Table 1 .

Selected geometric parameters (A, °).

S1—C8 1673 (2) N2—C7 1.308 (2)
0O1-C1 1.355 (3) N2—N3 1.368 (2)
N1-—C8 1.379 (2) N3—C8 1.334 (2)
N1—C7 1.385 (2) C6—C7 1.458 (3)
N1—C9 1.461 (2) C9—C10 1.500 (3)
Cl1-0O1—H1 109.5 C5—C6—C7 1232 (2)
C8—N1—C9 121.40 (16) N2—C7—C6 12233 (18)
C7—N1-C9 130.44 (16) N3—-C8—S1 129.07 (15)
01-Cl—C2 116.8 (2) N1—C8—S1 127.13 (15)
01—C1—C6 1233 (2) N1—C9—Cl10 114.47 (16)
Cl—C6—C7 119.48 (19)

C7—N2—N3—C8 —02(2) C9—N1—C8—S1 —39(3)
01—C1—C6—C7 —3.0(3) C8—N1—C9—Cl10 98.6 (2)
C9—N1—-C7—C6 14 (3) C7—N1—C9—C10 862 (3)
Cl—C6—CT—N2 171 (3)  N1—C9—Cl0—Cl1 —142 (3)
C5—C6—C7—N1 19.8 (3)

Table 2

Hydrogen-bonding geometry (A, °).

D—H---A D—H H--A DA D—H A
N3—H3. - .81 0.86 243 3287 (2) 175
O1—HI-- N2 0.82 1.91 2.631 (3) 146

Symmetry code: (i) 3 — x, —y, —z.

All H atoms were placed in geometrically idealized positions and
allowed to ride on their parent atoms, with O—H, N—H and C—H
distances of 0.82, 0.86 and 0.93 A (0.97 A for methylene H atoms),
respectively. The U, (H) values were set equal to 1.5U.4(O) for the
hydroxyl and methylene H atoms, and to 1.2U.q(parent atom) for the
remaining H atoms.

Data collection: X-AREA (Stoe & Cie, 2002); cell refinement:
X-AREA; data reduction: X-RED32 (Stoe & Cie, 2002); program(s)
used to solve structure: SHELXS97 (Sheldrick, 1997); program(s)
used to refine structure: SHELXL97 (Sheldrick, 1997); molecular
graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON
(Spek, 2003); software used to prepare material for publication:
WinGX (Farrugia, 1999).

The authors acknowledge the Faculty of Arts and Sciences,
Ondokuzmayis University, Turkey, for the use of the Stoe
IPDS-II diffractometer (purchased under grant F.279 of the

University Research Fund). The financial support of the Firat
University Research Fund (FUBAB) is gratefully acknowl-
edged (project No. 798). AC is grateful to TUBITAK-BAYG
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