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The molecule of the title compound, C14H14S, lies on a

crystallographic twofold axis running through the central S

atom, and hence molecules have exact C2 molecular symmetry.

Density-functional theory calculations reveal that the energy-

optimized molecular structure in the gas phase is close to that

observed in the crystal structure. The crystal packing is

dominated by double chains running along the c axis formed

by C—H� � �S interactions.

Comment

Apart from unit-cell parameters (Krc & French, 1953), full

structural results have not previously been reported for

dibenzyl sulfide (Bz2S), (I), although a crystal structure of the

1:1 addition compound Bz2S�I2 is known (Rømming, 1960).

An intensity data set was collected at 150 K, since the

crystals sublimed at room temperature. The dibenzyl sulfide

molecule (Fig. 1) lies on a crystallographic twofold axis

running through the central S atom, and hence molecules have

exact C2 molecular symmetry. The S1—C1 and C1sp3—C2sp2

distances (Table 1), as well as C—C distances within the

aromatic ring, are normal. The C—S—C angle is in the

expected range for an sp3-hybridized S atom. Besides the C2

symmetry required by the crystallographic twofold axis, Bz2S

may adopt the molecular symmetries C2v, Cs and C1. Density-

functional theory (DFT) calculations optimizing the geometry

in the gas phase indicate that the observed conformation in

the crystalline state is at a potential global minimum. Opti-

mizations with Cs and C2v conformations as starting geome-

tries revealed three other minima with energies 2.3 (Cs), 5.8

(C2v) and 6.4 (Cs) kJ mol�1 above the potential global

minimum. The calculations thus indicate that the energetically

favoured conformation is retained in the solid state.

Each dibenzyl sulfide molecule interacts with two neigh-

bouring molecules, forming a double chain running in the c-

axis direction (Fig. 2). The S atom accepts two interactions

with ortho-H atoms in the two neighbouring molecules. The

S1� � �H3ii distance is 3.05 Å, the S1� � �H3ii—C3ii angle is 148�,

and the C1—S1� � �H3ii and C1—S1� � �H3iii angles are 99 and

144�, respectively [symmetry codes: (ii) 1 � x, 1 � y, �z; (iii)

1 + x, �y, �1
2 + z]. Mulliken charges obtained from DFT

calculations on the observed conformation are �0.22 for

sulfur and 0.08 for ortho-hydrogen. The formation of the



double chain may thus be explained by S� � �H electrostatic

interactions. A single-point DFT calculation on a pair of

neighbouring molecules with two S� � �H interactions (Fig. 2)

shows that such a formation gains an energy of 5.5 kJ mol�1

per two S� � �H interactions. The interactions between the

double chains are mainly of the type C—H� � ��(arene), with a

distance H4� � �Cgiv = 2.747 (16) Å and C4—H4� � �Cg1iv =

150.8 (14)�, where Cg is the centroid of the phenyl ring

[symmetry code: (iv) 3
2 � x, 1

2 � y, �1
2 + z].

Experimental

Dibenzyl sulfide (98%) (CAS-no 538–74-9) was supplied from

Aldrich Chemicals Co. and used without further purification or

recrystallization. Quantum chemical geometry optimizations were

performed with the density-functional theory (DFT) method at the

B3LYP level as implemented in the GAUSSIAN03 program package

(Frisch et al., 2003) with basis set STO-3G.

Crystal data

C14H14S
Mr = 214.31
Orthorhombic, Pbcn
a = 13.9913 (12) Å
b = 11.3985 (8) Å
c = 7.2081 (5) Å
V = 1149.55 (15) Å3

Z = 4
Dx = 1.238 Mg m�3

Mo K� radiation
� = 0.24 mm�1

T = 150 (1) K
Prism, colourless
0.22 � 0.20 � 0.16 mm

Data collection

Oxford Diffraction XCALIBUR3
diffractometer

! scans
Absorption correction: numerical

(CrysAlis RED; Oxford
Diffraction, 2006)
Tmin = 0.944, Tmax = 0.969

10614 measured reflections
2020 independent reflections
1541 reflections with I > 2�(I)
Rint = 0.028
�max = 32.8�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.039
wR(F 2) = 0.119
S = 1.09
2020 reflections
69 parameters
All H-atom atomic coordinates

refined

w = 1/[�2(Fo
2) + (0.0676P)2

+ 0.1503P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.48 e Å�3

��min = �0.22 e Å�3

Table 1
Selected geometric parameters (Å, �).

S1—C1 1.8098 (12)
C3—H3 0.963 (16)
C1—H1B 0.971 (15)
C1—H1A 0.978 (17)
C4—H4 0.936 (18)

C7—C6 1.3898 (17)
C7—H7 0.992 (18)
C5—C6 1.3859 (18)
C5—H5 0.964 (19)
C6—H6 0.971 (19)

C1—S1—C1i 101.23 (8)
C2—C1—S1 114.35 (7)
S1—C1—H1B 110.6 (9)
S1—C1—H1A 105.7 (10)
C3—C4—C5 120.36 (11)
C3—C4—H4 120.5 (12)
C5—C4—H4 119.1 (12)
C2—C7—C6 121.05 (10)

C2—C7—H7 119.1 (10)
C6—C7—H7 119.8 (10)
C4—C5—C6 119.49 (11)
C4—C5—H5 119.7 (10)
C6—C5—H5 120.9 (11)
C5—C6—C7 120.02 (12)
C5—C6—H6 119.5 (10)
C7—C6—H6 120.5 (10)

C1i—S1—C1—C2 �72.49 (8)
S1—C1—C2—C7 110.24 (11)

S1—C1—C2—C3 �70.65 (12)
C1—C2—C7—C6 177.58 (10)

Symmetry code: (i) �x þ 1; y;�zþ 1
2.

H-atom positions were refined isotropically as riding on their

parent C atom, allowing the C—H distance to vary [0.936 (18)–

0.992 (18) Å].

Data collection: CrysAlis CCD (Oxford Diffraction, 2006); cell

refinement: CrysAlis RED (Oxford Diffraction, 2006); data reduc-

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

(Sheldrick, 1997); program(s) used to refine structure: SHELXL97

(Sheldrick, 1997); molecular graphics: DIAMOND (Brandenburg,

2000); software used to prepare material for publication: enCIFer

(Version 1.1; Allen et al., 2004).
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Figure 1
Molecular structure of (I), showing displacement ellipsoids drawn at the
30% probability level and H atoms as small spheres. Unlabelled atoms
are related by the symmetry operator (1 � x, y, 1

2 � x).

Figure 2
A stereoscopic partial packing plot of (I), showing C—H� � �S interactions
as dashed lines.
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