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4,5-Bis{2-[(benzothiazol-2-yl)sulfanyl]ethyl-

sulfanyl}-1,3-dithiole-2-thione

The crystal packing of the title compound, C,;H;4N,So,
involves weak intermolecular C—H---S interactions and
interplanar m—m stacking, generating a three-dimensional
supramolecular structure.

Comment

Tetrathiafulvalene (TTF) and its derivatives are the subject of
intense interest in materials chemistry, crystal engineering and
supramolecular chemistry (Nielsen et al., 2000; Segura &
Martin, 2001; Jeppesen et al., 2004). 1,3-Dithiole-2-thiones,
important precursors of TTF derivatives, have also attracted
attention (Chen et al., 2005; Fabre, 2004). Considering the
potential applications of thiazole compounds in the area of
pesticides, medicinal and coordination chemistry (Huang et al.,
2004; Zheng et al., 2005), we have aimed to prepare a new
family of TTF derivatives bearing thiazole groups. The title
compound, (I), (Fig. 1), an important precursor to TTF
derivatives, was prepared by the reaction of 4,5-bis(2-bromo-
ethylsulfanyl)-1,3-dithiole-2-thione and 2-mercaptobenzo-
thiazole in the presence of NaOH.
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Both the benzothiazole ring systems are almost planar,
making a dihedral angle of 69.19 (8)° with each other. The N2
benzothiazole ring mean plane is almost coplanar with the
central 1,3-dithiole-2-thione mean plane [dihedral angle =
2.25 (9)°], but the N1 mean plane is substantially twisted with
respect to the central ring [dihedral angle = 67.00 (9)°].

In the crystal structure, molecules of (I) form chains by way
of weak intermolecular C—H- - -S interactions (Jia et al., 2006)
with the methylene groups (Fig. 2, Table 1). In addition, 7—
stacking interactions involving adjacent benzothiazole ring
planes occur, with centroid—centroid distances of 3.673 and
3919 A (Hunter & Sanders, 1990) (Fig. 3).

Experimental

A sample of 4,5-bis(2-bromoethylsulfanyl)-1,3-dithiole-2-thione
(1.05 g, 2.5 mmol) was added to a solution of 2-mercaptobenzothia-
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Figure 1

The molecular structure of (I), showing 50% displacement ellipsoids
(arbitrary spheres for the H atoms).
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Figure 2

Detail of (I), showing the connectivity of molecules into a chain by way of
C—H- - -S interactions (dashed lines). H atoms have been omitted.

Figure 3
Detail of (I), with interplanar 7 stacking interactions drawn as double
arrows. H atoms have been omitted.

zole (1.72 g, 10 mmol) and sodium hydroxide (0.41 g, 10 mmol) in
tetrahydrofuran solution (100 ml). The resulting solution was heated
under reflux for 24 h under an N, atmosphere. After cooling, the
solvent was removed in vacuo and the residue was recrystallized from
CHCI3/CH;0H (5:1) to obtain the title compound. Yellow plate-like

crystals of (I) suitable for X-ray measurements were obtained by slow
evaporation of an ethanol solution at room temperature over a
period of one week (yield: 81%; m.p. 357 K).

Crystal data

Cy1H6N,So Vv
M, = 584.90 V4
Triclinic, PT R
a=9.4940 (11) A,
b =10.7870 (13) A
¢ =13.8470 (17) A
o =110.536 (1)°

B =105.588 (1)°

y =93.947 (1)°

1258.0 (3) A

2

D, =1544 Mgm™
Mo Ko radiation
n=0.81 mm !
T=291(2)K

Plate, yellow

0.34 x 0.23 x 0.11 mm

Data collection

Bruker APEX2 CCD 10333 measured reflections

diffractometer 5510 independent reflections
 scans 3908 reflections with I > 20(1)
Absorption correction: multi-scan R;, = 0.017

(SADABS; Sheldrick, 1996) Omax = 27.5°

Tnin = 0.769, Trax = 0.915

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.037

wR(F?) = 0.092

S =1.01

5510 reflections

289 parameters

H-atom parameters constrained

w = 1/[0*(F,?) + (0.0354P)>
+0.384P)
where P = (F,” + 2F2)/3
(AI6)max < 0.001
APmax = 043 ¢ A3
Apmin = =028 ¢ A™3

Table 1 .

Hydrogen-bond geometry (A, °).

D—H - -A D—H H--A D---A D-H---A
C6—H6A- - -SI' 0.97 2.83 3.482 (3) 125

Symmetry code: (i) x + 1, y, z.

All H atoms were positioned geometrically (C—H = 0.93-0.97 A)
and refined as riding, with Ujs,(H) = 1.2U4(C).

Data collection: APEX2 (Bruker 2004); cell refinement: APEX?2;
data reduction: SAINT (Bruker 2004); program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL (Bruker 2004); software used to prepare material for
publication: SHELXTL.
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