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Abstract
C14H24Br2N4S2, triclinic, P1 (no. 2), a = 8.1005(2) Å,
b = 9.8627(3) Å, c = 12.5984(3) Å, α = 78.038(2)°,
β = 84.8290(19)°, γ = 73.203(2)°, V = 942.16(4) Å3, Z = 2,
Rgt (F

2) = 0.0162, wRref (F
2) = 0.0486, T = 95 K [1–4].

CCDC no.: 2208509

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms including atomic coordinates and displace-
ment parameters.

Source of material

To the solution of 1,2-bis(bromomethyl)benzene (1.119 g,
4.24 mmol) in 30 ml acetonitrile, the solution of N,
N′-dimethylthiourea (0.883 g, 4.48 mmol) in 10 ml of aceto-
nitrile was added. The reaction mixture was stirred at room
temperature for 4 h. The resulting precipitate was filtered
off, washed with 10 ml of cold acetonitrile and dried on air.
The reactionyieldwas 1.914g (95.7%). Thecrystals suitable for
single crystal diffractionwere obtainedby slowevaporationof
solution of the title compound (1 mg) in acetonitrile (20 ml).

Experimental details

H atoms bonded to C were placed in calculated positions,
while H atoms bonded to N were refined with restrained
bond lengths (N–H = 0.86 Å), C–H = 0.96 Å. Uiso(H) = 1.2
Ueq(C, N).

Comment

The title compound is an N,N′-dimethylisothiouronium
salt. This group of compounds was recently studied for
their proapoptotic effects in a human prostate adenocar-
cinoma [5]. They can also be used in sythesis of organic
heterocyclic compounds [6].

Table : Data collection and handling.

Crystal: Colourless prism
Size: . × . × . mm
Wavelength: Cu Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: SuperNova, ω
θmax, completeness: .°, %
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: CRYSALIS
PRO [], SUPERFLIP [],

JANA [], DIAMOND []
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The asymmetric unit of the title compound, see figure,
consists of one organic dication, and two bromide anions.
The bond lengths and angles of both isothiouronium
branches are almost identical, with the largest deviation
from average value 0.003 Å for N2–C10 and N4–C11 bonds,
and 0.675° for C1–C7–S1 and C2–C11–S4 angles. The

significant differences are observed in overall tilting of
both branches, with one branch observed above the ben-
zene plane and the other below it. The tilting is described
by the difference in torsion angles C6–C1–C7–S1 at −54.26
(16)° and C3–C2–C11–S2 at −101.27 (13)°. The remaining sig-
nificant torsion angles C(ar)–C(me)–S–C(th) and C(me)–S–

Table : Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Br . () . () . () . ()
Br . () . () . () . ()
S . () . () . () . ()
S . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N −. () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () −. () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C −. () . () . () . ()
Hc . . . .*
Hc . . . .*
Hc . . −. .*
Hc . . −. .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc . . . .*
Hc −. . . .*
Hc −. . . .*
Hc −. . . .*
Hn . () . () . () .*
Hn . () . () . () .*
Hn . () . () . () .*
Hn . () . () . () .*
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C(th)–N have very similar values, with the largest difference
from average value of 0.63° for C(ar)–C(me)–S–C(th).

As the structure has four good donors of proton, the
hydrogen bonds play a significant role in the crystal struc-
ture packing. Three hydrogen bonds with Br1 anion N1–
H1n1⋯Br1, N2–H1n2⋯Br1, andN4–H1n4⋯Br1 form ribbons
in thedirection of <1 00>. This is achievedby combinationof

C1
2(6) chain and two R2

4(26) rings. The ribbons are con-
nected into layers parallel to the crystallographic plane
(0 0 1) by combination of N3–H1n3⋯Br2 and C–H⋯Br2
weak hydrogen bonds. As stronger N–H hydrogen bond
donors are used in layer formation, the layers are connected
by weaker C10–H3c10⋯Br1 hydrogen bond.
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