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The structure of the title compound, C6H6OS, exhibits a flip-

type disorder of the thiophene ring [occupancy ratio =

0.848 (3):0.152 (3)], which is typical for many thiophene

derivatives. The puckered thiophene ring is essentially

coplanar with the plane formed by the non-H atoms of the

acetyl substituent, similar to its simple analogues, i.e. 3-acetyl-

2-carboxythiophene, 4-acetyl-3-carboxythiophene and 3,5-di-

acetyl-2-ethylamino-4-methylthiophene. In the crystal struc-

ture, molecules are connected by C—H� � �� hydrogen bonds,

forming a sheet parallel to the (001) plane. Moreover, an

inspection of the crystal lattice reveals that there are short

S� � �O contacts connecting the molecules of adjacent sheets.

Comparison of the title crystal structure with its simple

3-methoxythiophene analogue shows a close similarity in the

herringbone arrangement of molecules and in the presence of

C—H� � �� interactions and S� � �O contacts.

Comment

Thiophene and its derivatives belong to the five-membered

heterocycle family which is of considerable importance in

chemistry (Roux et al., 2003). These compounds play an

important role in the synthesis of fine chemicals, such as

pharmaceuticals, agrochemicals and dyestuffs (Russell &

Press, 1996). Moreover, thiophene derivatives find applica-

tions as functional materials in liquid crystals, molecular wires,

organic light-emitting diodes (OLEDs), organic field effect

transistors (OFETs), organic solar cells, etc. (Liang et al., 2007,

and references 3a–3j therein). Electron-withdrawing substi-

tuents (COMe and CHO) at the C2 or C3 atoms of the thio-

phene ring facilitate S—C5 and S—C2 bond cleavage in the

stoichiometric reactions of these thiophene derivatives with

the ruthenium complex [Ru(�4-cyclooctadiene)(�6-cycloocta-

triene)] to form thiaruthenacycles (Giner Planas et al., 1999).

In the presence of the ruthenium bis(dihydrogen) complex

[RuH2(�2-H2)2{P(C6H11)3}2], the S—C5 bond in 2-acetylthio-

phene splits, followed by hydrogenation of two C C double

bonds and formation of a new C C double bond (Borowski et

al., 2003). A similar reaction of this complex with 3-acetyl-

thiophene leads to a complex where the metal binds via a �
bond to C2 and coordinates to the O atom of the acetyl group

forming a five-membered ring incorporating also the C2—C3

bond of the thienyl ring. A search of the Cambridge Structural

Database (CSD, Version 5.23 of November 2010; Allen, 2002)

for thiophenes containing an acetyl group as a substituent at

position 3 reveals only three reports of multisubstituted

thiophenes, i.e. 3-acetyl-2-carboxythiophene (CSD refcode

CACTHP; Griffe et al., 1972), 4-acetyl-3-carboxythiophene

(refcode ACETTP; Griffe et al., 1972) and 3,5-diacetyl-2-

ethylamino-4-methylthiophene (refcode MIQRAG; Liang et

al., 2007). We present here the structure of 3-acetylthiophene,

(I), and compare it with those of two simple 3-substituted

thiophenes, i.e. 3-methoxythiophene, (II) (refcode GUFJEW;

Blake et al., 1999), and 3-thiophenecarboxylic acid, (III)

[refcodes THIPAC (Hudson & Robertson, 1964) and

THIPAC01 (Roux et al., 2003)].

The molecule of (I) contains a thiophene ring and one

acetyl group attached to it on the C3 atom (Fig. 1). Similar to

previous observations made for structures containing a thio-

phene skeleton [e.g. (E)-30-[2-(anthracen-9-yl)ethenyl]-2,20:50,200-

terthiophene, (E)-30-[2-(1-pyrenyl)ethenyl]-2,20:50,200-terthio-

phene and (E,E)-2,5-dimethoxy-1,4-bis[2-(2,20:50,200-terthio-

phen-30-yl)ethenyl]benzene (refcodes HIBTUI, HIBVAQ and

HIBVEU, respectively; Wagner & Officer, 2005), 2,5-bis(2-

cyano-2-thienylvinyl)thiophene (refcode SESVES; Wagner et

al., 2006), 1,4-diphenyl-2,3-dithien-3-ylcyclopentadien-1-one

(refcode HUYZIK; Linehan et al., 2003)], the five-membered

ring exhibits a flip disorder over two sites with occupancies of

0.848 (3) and 0.152 (3). In the following discussion, only the

organic compounds
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Figure 1
A view of the molecule of (I), showing the atom-numbering scheme.
Displacement ellipsoids are drawn at the 40% probability level and H
atoms are shown as small spheres of arbitrary radii. The disorder on
atoms S1, C5 and H5 is represented by dashed lines, with the suffix A
denoting non-H atoms of the minor component.



geometric parameters of the major component are pres-

ented.

The bond lengths within the thiophene ring [C2—C3 =

1.373 (3) Å, C4—C5 = 1.371 (9) Å, C3—C4 = 1.411 (3) Å,

S1—C2 = 1.691 (3) Å and S1—C5 = 1.686 (11) Å] are in

agreement with those given by Allen et al. (1987) for thio-

phene [1.362 (25), 1.424 (15) and 1.712 (13) Å for Csp2 Csp2,

Csp2—Csp2 and Csp2—S, respectively]. The five-membered

ring is planar, with the largest out-of-plane deviation being

0.007 (10) Å for atom C5. The deviations of the acetyl atoms

O1, C6 and C7 from this plane are only �0.071 (2), 0.006 (2)

and 0.110 (3) Å, respectively. Thus, the dihedral angle

between this plane and the plane formed by the non-H atoms

of the acetyl substituent is only 4.2 (1)�. This angle, near to

zero, is in close agreement with those observed for ACETTP,

CACTHP and MIQRAG [0.000, 0.00 (7) and 4.5 (2)�, res-

pectively]. It is noteworthy that this coplanar orientation of

the thiophene ring and the atoms of the substituents attached

to it at the 3-position was also observed for simple thiophenes

possessing at this position oxygen-containing substituents

different from the acetyl group, i.e. for compounds (II) and

(III) [2.8 (2) and 4.4 (THIPAC), and 3.9 (1)� (THIPAC01),

respectively].

In the crystal structure of (I), there are two symmetry-

independent nonconventional weak C—H� � �� hydrogen

bonds (Desiraju & Steiner, 1999) (Table 1), which connect

each molecule with four others. Atom C2 in the molecule at (x,

y, z) acts as a hydrogen-bond donor, via atom H2, to the

thiophene ring (centroid Cg1) of the molecule at (�x + 3
2, y� 1

2,

z) (Fig. 2), thus forming a chain running parallel to the

shortest crystallographic axis, i.e. the b axis. A chain parallel to

the same direction is also formed by the C5—H5� � �Cg1ii

hydrogen bond [symmetry code: (ii) �x + 2, y + 1
2, �z + 1

2]

(Fig. 2). These interactions together produce a sheet parallel

to the (001) plane (Fig. 2). Two such sheets pass through each

unit cell, and the non-H atoms belonging to them lie in

domains (�0.03 + z/2) < c < (0.53 + z/2) (z is zero or an

integer) (Fig. 3). There are no direction-specific interactions

between adjacent sheets, only the intermolecular S� � �O

contacts of 3.213 (2) Å. As shown in Fig. 3, atoms S1 and O1

belonging to the molecule at (x, y, z) are connected with atoms

O1 at (x,�y + 1
2, z + 1

2) and S1 at (x,�y + 1
2, z� 1

2), respectively,

thus generating a chain parallel to the c axis. The presence of

intermolecular S� � �O contacts of a similar distance between S

and O atoms is a common characteristic of the crystal lattices

of (I) and its simple analogue possessing a methoxy group as a

substituent at position 3, i.e. (II) crystallizing with Z0 = 1 in the

space group P212121, while the distances between these atoms

in (III) (space group C2/c, Z0 = 1) are ca 0.4 Å larger (S� � �O =

3.591 and 3.654 Å for THIPAC and THIPAC01, respectively).

In contrast to (I) and (II), the crystal structure of (III) is

stabilized mainly by O—H� � �O and C—H� � �O hydrogen

bonds and weak C—H� � �S contacts (Roux et al., 2003). It is

also worth noting that in the crystal packing in (I) and (II),

there is an additional common feature, namely the herring-

bone arrangement of molecules and the presence of C—H� � ��
interactions.

Experimental

3-Acetylthiophene of 98% purity was purchased from Aldrich.

Crystals of the title compound suitable for X-ray studies were grown

from a solution in acetone by slow evaporation of the solvent at a

constant temperature of 293 K.
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Figure 2
Part of the crystal structure of (I), showing the two symmetry-
independent intermolecular C—H� � �� hydrogen bonds (black and grey
dashed lines), which together produce a sheet parallel to the (001) plane.
All H atoms not involved in these interactions and methyl C atoms have
been omitted for clarity. Cg1 is the centroid of the thiophene ring and is
denoted by small spheres. [Symmetry codes: (i)�x + 3

2, y� 1
2, z; (ii)�x + 2,

y + 1
2, �z + 1

2.]

Figure 3
Part of the crystal structure of (I), showing the intermolecular S� � �O
contacts (grey solid lines) linking the molecules of adjacent (001) sheets
formed by the C—H� � �� hydrogen bonds (black and grey dashed lines).
All H atoms not involved in these interactions and methyl C atoms have
been omitted for clarity. Cg1 is the centroid of the thiophene ring and is
denoted by small spheres. [Symmetry codes: (iii) x, �y + 1

2, z + 1
2; (iv) x,

�y + 1
2, z � 1

2.]



Crystal data

C6H6OS
Mr = 126.17
Orthorhombic, Pbca
a = 14.592 (3) Å
b = 5.5108 (11) Å
c = 15.106 (3) Å

V = 1214.7 (4) Å3

Z = 8
Mo K� radiation
� = 0.42 mm�1

T = 290 K
0.42 � 0.28 � 0.15 mm

Data collection

Oxford Diffraction Xcalibur3 CCD
diffractometer

Absorption correction: multi-scan
(CrysAlis RED; Oxford
Diffraction, 2008)
Tmin = 0.966, Tmax = 1.000

6176 measured reflections
1106 independent reflections
683 reflections with I > 2�(I)
Rint = 0.062

Refinement

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.083
S = 1.04
1106 reflections

82 parameters
H-atom parameters constrained
��max = 0.16 e Å�3

��min = �0.16 e Å�3

The disorder on the S1 and C5 atoms was resolved by finding

alternative positions from the difference Fourier map, and was

subsequently refined over two positions with an occupancy of

0.848 (3) for the major component. The anisotropic displacement

parameters of the S and C atoms of the minor components were

constrained to be the same as those of the major components. All H

atoms were positioned geometrically and constrained to ride on their

parent atoms, with C—H distances of 0.93 (aromatic) or 0.96 Å

(methyl) and with Uiso(H) = 1.2Ueq(aromatic C) or 1.5Ueq(methyl C).

Data collection: CrysAlis CCD (Oxford Diffraction, 2008); cell

refinement: CrysAlis RED (Oxford Diffraction, 2008); data reduc-

tion: CrysAlis RED; program(s) used to solve structure: SHELXS97

(Sheldrick, 2008); program(s) used to refine structure: SHELXL97

(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009) and

DIAMOND (Brandenburg, 2006); software used to prepare material

for publication: publCIF (Westrip, 2010).

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: SK3405). Services for accessing these data are
described at the back of the journal.
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Table 1
Hydrogen-bond geometry (Å, �).

Cg1 is the centroid of the thiophene ring.

D—H� � �A D—H H� � �A D� � �A D—H� � �A

C2—H2� � �Cg1i 0.93 2.94 3.660 (3) 136
C5—H5� � �Cg1ii 0.93 2.99 3.755 (10) 141

Symmetry codes: (i) �xþ 3
2; y � 1

2; z; (ii) �xþ 2; y þ 1
2;�zþ 1

2.
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