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Abstract
C8H14Br2N2, monoclinic, I2/a (no. 15), a = 9.0331(9) Å,
b = 13.4475(14) Å, c = 27.586(3) Å, β = 94.879(9)°, Z = 12,
V = 3338.8(6) Å3, Rgt(F ) = 0.0582, wRref = 0.0885,
T = 290 K.

CCDC no.: 2053150

Tables 1 and 2 contain details on the crystal structure aswell
asmeasurement conditions and a list of the atoms including
atomic coordinates and displacement parameters.

Source of material

The title compound 1,3-phenylenedimethanaminium dibro-
mide was synthesized by the reaction of 63% aqueous
hydrobromic acid and 1,3-phenylenedimethanamine at
ambient conditions. In a typical experiment 1 mmol of
1,3-phenylenedimethanamine is reacted with an excess of
hydrobromic acid. The resulting light-yellow solution was
stored in a desiccator equipped with a small amount of mo-
lecular sieve. Clear colourless crystals were obtained after a
few days.

Table : Data collection and handling.

Crystal: Colorless needle
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

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

Programs: Diamond [], CrysAlisPRO [],
SHELX [–]
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Experimental details

A crystal of the title compound was directly selected from
the mother liquor and mounted on an Xcalibur four-circle
diffractometer equipped with an EOS detector [2]. An
empirical absorption correction using spherical harmonics
basedonmulti-scanswasapplied [2]. The structure solution,
completion and the refinement, succeeded using the SHELX
program system [3–5]. All investigated crystals showed a
systematic non-merohedral twinning with a systematic and
perfect overlap of some groups of reflections. We finally

selected a crystal with an approximate twin ratio of 1:1. The
twin operation is a twofold axis around 0.000, 0.707, 0.707
in the reciprocal lattice (0.060, 0.970 0.234 for the direct
lattice). The resulting twin matrix is: −1.000, 0.000, 0.000;
0.100, 0.612, 0.387; 0.100, 1.613,−0.613. Atomic coordinates
of hydrogen atoms were added using the corresponding
riding model with fixed Uiso parameters. The maximum re-
sidual electron density peaks (all > 0.66 e⋅Å−3) are right next
to the bromide anions.

Comment

There is a longstanding interest of one of us (GJR) in the
structural chemistry of diaminium salts and their hydrogen
bonding schemes [6–9].

We have already shown that the lengths and shapes
of organic cations influence or even determine the
topology of the embedded polyhalogenide anions [6 and
reference therein]. The final structural motif of such a
system is a compromise between the accessible molecular
conformations, hydrogen bonding and other weak inter-
molecular forces like van der Waals interactions of
adjacent alkyl chains [8, 10]. In presence of aryl moieties
CH–π and π-π interaction needs to be considered [11]. The
1,3-phenylenedimethanaminium cation is a typical
cationic, semi-flexible tecton, which can form hydrogen-
bonded and cross-linked networks. In contrast to simple
aliphatic diaminium cations the conformational adjust-
ments are restricted to rotations about the CH2–aryl single
bond (see the left part of the Figure).

There are already some 1,3-phenylenedimethanaminium
salt structures listed in The Cambrige Structural Database. A
small share of these structures contain simple counter anions
like: chloride [12], perchlorate [13], sulfate [14], nitrate [15],
tetraiodide [16], which form hydrogen bonded networks with
the 1,3-phenylenedimethanaminium cation. Furthermore
some 1,3-phenylenedimethanaminium salts with complex
counter anions are in the focus of current research [17, 18]
because of their physical properties.

The asymmetric unit of the title structure contains one
1,3-phenylenedimethanaminium dication in general posi-
tion and another half of a 1,3-phenylenedimethanaminium
dication located on a twofold axis (see the left part of
the Figure). Consequently, there are three bromide counter
anions in the asymmetric unit, which are all in general
positions. Thus, the Z′ parameter [19] is 1.5, a finding which
is not uncommon in chemical crystallography [20–22]. The
same situation has been reported for the directly structur-
ally related 1,3-phenylenedimethanaminium dichloride
[12]. Bond lengths and angles in the cation are in the range

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

Atom x y z Uiso*/Ueq

Br . () . () . () . ()
Br . () . () . () . ()
Br . () . () . () . ()
N . () . () . () . ()
H . () . () . () .*
H . () . () . () .*
H . () . () . () .*
N . () . () . () . ()
H . () . () . () .*
H . () . () . () .*
H . () . () . () .*
N . () . () . () . ()
H . () . () . () .*
H . () . () . () .*
H . () . () . () .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
C . . () . . ()
HA . . . .*
C . . () . . ()
HA . . . .*
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of expectations [12–18]. The 1,3-phenylenedimethanaminium
cations in the title structure use their conformational flexi-
bility by a rotation about theC1–C2, C6–C8andC9–C10 single
bonds, respectively (left part of the Figure). A dihedral
angle of −172.4(6)° for the atoms N1, C2, C8, N2 in this
structure leads to the wellknown [16] double hook shape
of the 1,3-phenylenedimethanaminium dication. The
1,3-phenylenedimethanaminium cation located on the
twofold axis shows a significantly different conforma-
tion (N3–C9–C9′–N3′ = −136.9(8); ′ = −x + 1/2, y, −z + 1).

Cations and anions are connected via NH/Br
hydrogen bonds (see the Figure). Each–NH3 group donates
at least three hydrogen bonds and each bromide anion
accepts at least three of them. All Br/H distances are
significantly below the typical vanderWaals distances [23].
These hydrogen bonds construct a 2D-network in the ab
plane. In this network three different ring types (right part
of the Figure) can be assigned {graph set descriptors [24]:

A: R4
816; B and B′: R2

4(8), C: R
2
3(6)}.

The title structure shows the ability of semiflexible
organic cations to support the formation of an ordered
crystalline material by its conformational adjustments to
form a maximum of hydrogen bonds.
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