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Key indicators: single-crystal X-ray study; T = 298 K; mean �(C–C) = 0.004 Å;

disorder in main residue; R factor = 0.050; wR factor = 0.123; data-to-parameter

ratio = 11.6.

In the title compound, C32H30N4O2S2, the carbonyl and

thiocarbonyl groups are found in a rare synclinal conforma-

tion, with an S—C� � �C—O pseudo-torsion angle of 62.6 (2)�.
The molecule has Ci = S2 point-group symmetry with a

crystallographic center of inversion located in the middle of

the ethylene bridge. One of the symmetry-independent phenyl

rings is disordered over two orientations, with a site-

occupation ratio of 70:30. The distances between the centroids

of the nearest phenyl rings are equal to one of the lattice

constants [a = 4.7767 (2) Å], so stacking interactions are

extremely weak. Molecules are joined by bifurcated hydrogen

bonds (N—H� � �O and N—H� � �S), forming a ladder-like

arrangement along [100]. van der Waals forces combine these

ladders into a three-dimensional structure. The dependency

between the S� � �O distance and the improper S C� � �C O

torsion angle based on 739 structures containing the

CC( O)NC( S)N moiety is discussed.

Related literature

For structures of bis(N-benzoylthioureas) derived from

aliphatic diamines, see: Ding et al. (2008); Dong et al. (2007);

Sow et al. (2009). For those derived from o-cyclohexane-

diamine, see: Jumal et al. (2011). For those derived from

aromatic diamines, see: Cao et al. (2007); Li et al. (2009);

Thiam et al. (2008); Woei Hung & Kassim (2010); Yamin &

Osman (2011). For other acyl derivaties obtained from o- and

p-phenylenediamine (also solvates), see: Dong, Yan et al.

(2008); Dong, Yang et al. (2008); Du & Du (2008); Du et al.

(2008). For 1-benzoyl-3-phenylurea, see: Okuniewski et al.

(2010). For the synthetic procedure, see: Douglass & Dains

(1934). For a review on N-aroylthioureas, see: Aly et al. (2007).

For a description of the Cambridge Structural Database, see:

Allen (2002).

Experimental

Crystal data

C32H30N4O2S2
Mr = 566.72
Monoclinic, P21=c
a = 4.7767 (2) Å
b = 25.1653 (16) Å
c = 11.9998 (8) Å
� = 91.585 (5)�

V = 1441.91 (15) Å3

Z = 2
Mo K� radiation
� = 0.22 mm�1

T = 298 K
0.61 � 0.18 � 0.08 mm

Data collection

Oxford Diffraction Xcalibur
diffractometer with a Sapphire2
(large Be window) detector

Absorption correction: multi-scan
(CrysAlis PRO; Oxford

Diffraction, 2010)
Tmin = 0.780, Tmax = 1

7277 measured reflections
2685 independent reflections
2021 reflections with I > 2�(I)
Rint = 0.031

Refinement

R[F 2 > 2�(F 2)] = 0.05
wR(F 2) = 0.123
S = 1.04
2685 reflections
231 parameters
163 restraints

H atoms treated by a mixture of
independent and constrained
refinement

��max = 0.30 e Å�3

��min = �0.15 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

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

N1—H1N� � �O1i 0.86 (1) 2.30 (1) 3.073 (2) 150 (2)
N1—H1N� � �S1i 0.86 (1) 2.98 (2) 3.647 (2) 136 (2)

Symmetry code: (i) x � 1; y; z.

Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell

refinement: CrysAlis PRO; data reduction: CrysAlis PRO;

program(s) used to solve structure: SHELXS97 (Sheldrick, 2008);

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

molecular graphics: OLEX2 (Dolomanov et al., 2009); software used

to prepare material for publication: WinGX (Farrugia, 1999) and

PLATON (Spek, 2009).
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: IM2351).
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