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The title compound, C13H13NOS, was prepared and structu-

rally characterized. The molecule is not planar; the furan ring

is inclined at an angle of 26.5� to the phenyl ring. The crystal

structure is dominated by van der Waals forces.

Comment

The biological activity of N-arylfuranthiocarboxamides has

been well known for years (Landquist, 1984). N-Aryl-3-

furanthiocarboxamides were linvestigated to a lerrer extent

due to dif®culties in their synthesis and unrecognized phar-

maceutical importance (Dodd et al., 1970). Fungicidal and

insecticidal activity of the derivatives of 3-furancarboxylic acid

has encouraged the synthesis of new N-aryl-3-furanthio-

carboxamide derivatives.

In order to get more information on the structural criteria

that an organic molecule must ful®ll to exhibit such activity, we

investigated the structure of the title compound, (I) (Fig. 1).

Its antibacterial activity is currently under preliminary

investigation. A survey of the Cambridge Structural Database

(Allen & Kennard, 1993) revealed only two structures invol-

ving furanthioamide, viz. N-(2-hydroxyethyl)-2-thiofuramide

(FELYIE; GalesÏicÂ et al., 1987) and 5-nitro±N-phenyl-2-thio-

furamide (KOPGUR; PavlovicÂ et al., 2000). The Csp2 Csp2

and Csp2ÐO bond distances within the furan ring are in

agreement with literature data (Allen et al., 1987). The Csp2Ð

Csp2 bond distance value is slightly longer than the average

value of 1.432 AÊ (Allen et al., 1987). The C S bond length is

consistent with the average value found in the fragment

X2C S (X = C, N, O, S) of 1.671 AÊ , as well as in N-(2-

hydroxyethyl)-2-thiofuramide (GalesÏicÂ et al., 1987). The CÐN

distances of the thioamide moiety correspond to single CÐN

bond values, while N1ÐC6 is quite shorter as a result of �-

electron delocalization. In the structure of N-(2-hydroxy-

ethyl)-2-thiofuramide (GalesÏicÂ et al., 1987), the analogous

bond length is even shorter, 1.317 (4) AÊ . The sum of the angle
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values around the thioamido N atom is 358.7 (2)�, con®rming

sp2-hybridization. The title molecule is not planar, exibiting

twisting around the single Nsp2ÐCsp2 bond (N1ÐC6). The

measure of twisting is described by the torsion angle C3Ð

C5ÐC6ÐN1 of ÿ140.9 (2)�.

Experimental

The title compound was prepared by thionation of the corresponding

amide with phosphorus pentasul®de, according to the reported

procedure (Hahn et al., 1970). By recrystallization from ethanol

prismatic crystals of good diffraction quality were obtained.

Crystal data

C13H13NOS
Mr = 231.30
Orthorhombic, Pbca
a = 9.577 (3) AÊ

b = 16.039 (3) AÊ

c = 16.127 (2) AÊ

V = 2477.2 (10) AÊ 3

Z = 8
Dx = 1.240 Mg mÿ3

Mo K� radiation
Cell parameters from 33

re¯ections
� = 11.9±16.4�

� = 0.24 mmÿ1

T = 293 (2) K
Prism, yellow
0.34 � 0.26 � 0.11 mm

Data collection

Philips PW1100 diffractometer
updated by Stoe

�/2� scans
2671 measured re¯ections
2671 independent re¯ections
1280 re¯ections with I > 2�(I)
�max = 27.0�

h = 0! 12
k = 0! 20
l = 0! 20
4 standard re¯ections

frequency: 90 min
intensity decay: 2.4%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.053
wR(F 2) = 0.167
S = 0.97
2671 re¯ections
174 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0849P)2

+ 0.4315P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.35 e AÊ ÿ3

��min = ÿ0.17 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.015 (2)

Table 1
Selected geometric parameters (AÊ , �).

C5ÐC6 1.483 (4)
C6ÐN1 1.335 (3)
C6ÐS1 1.667 (3)

N1ÐC8 1.443 (3)
N1ÐC7 1.468 (3)

N1ÐC6ÐC5 115.5 (2)
N1ÐC6ÐS1 123.2 (2)
C5ÐC6ÐS1 121.1 (2)

C6ÐN1ÐC8 121.9 (2)
C6ÐN1ÐC7 121.3 (2)
C8ÐN1ÐC7 115.4 (2)

The positions of the H atoms attached to the C atoms of the furan

and phenyl ring were generated geometrically and re®ned using the

riding model. Those belonging to the methyl groups were located in a

difference Fourier map.

Data collection: STADI4 (Stoe & Cie, 1995); cell re®nement:

STADI4; data reduction: X-RED (Stoe & Cie, 1995); program(s)

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

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

graphics: PLATON (Spek, 1998); software used to prepare material

for publication: SHELXL97.
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Figure 1
PLATON drawing (Spek, 1998) with the atom-numbering scheme. The
displacement ellipsoids are at the 50% probability level for the non-H
atoms. H atoms are shown as spheres of arbitrary radii.
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