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Abstract
C13H19Br2N5S2, triclinic, P1 (no. 2), a = 5.22590(10) Å,
b = 9.9960(2) Å, c = 17.0076(3) Å, α = 102.1340(15)°,
β = 92.9160(16)°, γ = 90.7550(13)°, V = 867.21(3) Å3, Z = 2,
Rgt(F ) = 0.0205, wRref(F

2) = 0.0737, T = 95 K.

CCDC no.: 2203672

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

The suspension of imidazoline-2-thione (0.435 g, 4.26mmol)
in acetonitrile (10 ml) was added to the solution of

2,6-bis(bromomethyl)pyridine (0.565 g, 2.13 mmol) in
acetonitrile (10 ml). The reaction mixture was stirred for 8 h
at room temperature. The resulting precipitate was
filtered off, washed with acetonitrile (5 ml) and allowed
to dry on air, resulting in yield of 0.915 g (91.5%). The
single crystals for measurement were prepared by slow
evaporation of acetonitrile solution of title compound
(1 mg in 20 ml).

Experimental details

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

Comment

The title compound is a N,N′-substituted isothiouronium
salt. The isothiouronium salts can act as GABAA agonists
[5] and recently their antitumor activities have been
described [6].

The asymmetric unit of the title compound crystal struc-
ture consists of one 2,2′-((pyridine-2,6-diylbis(methylene))
bis(sulfanediyl))bis(4,5-dihydro-1H-imidazol-3-ium) dica-
tion and two bromide anions, balancing the charges,

Table : Data collection and handling.

Crystal: Colourless prism
Size: . × . × . mm
Wavelength: CuKα 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: Rigaku [], SUPERFLIP [], JANA
[], DIAMOND []
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see the figure. Both substituted isothiouronium groups
are located on the same side of pyridine core. Viewing
along the C6—S1 bond shows that the C1 and C7 atoms
are close to the anti-periplanar conformation with the
torsion angle C1—C6—S1—C7 at 159.90(13)°, while along
the C10—S2 bond the conformation appears to be close
to gauche with the C5—C10—S2—C11 torsion angle at
−81.84(14)°. In both isothiouronium groups they are
almost parallel with mean planes through the thiourea
atoms forming an angle of 8.30(9)°. There is a significant

difference between the C(Ar)—C(me)—S angles in both
groups, with C1—C6—S1 angle at 104.58(11)°, while
C5—C10—S2 angle is observed at 112.64(13)°. We attribute
this difference to the hydrogen bonding and steric
demands of the overall structure.

There are four strong hydrogen bonds in the struc-
ture with each isothiouronium nitrogen forming one
hydrogen bond. The N2, N3, and N4 atoms form inter-
molecular N—H⋅⋅⋅Br bonds, while N5 forms an intra-
molecular N—H⋅⋅⋅N bond with the pyridine nitrogen,

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 . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
Hn . () . () . () .*
Hn . () . () . () .*
Hn . () . () . () .*
Hn . () . () . () .*
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 . . . .*
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causing the observed gauche conformation. The N—H⋅⋅⋅Br
bonds involving Br2 connect two cations and two bromide
anions into an R4

2(28) ring. Two N3—H1n3⋅⋅⋅Br1 bonds
connect two Br1 anions to the ring, forming a neutral su-
pramolecular block. The blocks are connected by
numerous weak C—H⋅⋅⋅Br hydrogen bonds as well as
C—H⋅⋅⋅S hydrogen bonds.
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