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Abstract
C12H9N2Br, triclinic, P1 (no. 2), a = 7.4005(13) Å,
b = 9.4122(16) Å, c = 9.7916(17) Å, α = 98.235(9)°, β = 101.744(8)°,
γ = 111.005(7)°, V = 605.69(18) Å3, Z = 2, Rgt(F ) = 0.0209,
wRref(F 2) = 0.0514, T = 100(2) K.

CCDC no.: 1877632

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

1 Source of materials

All reagents are commercially available and were
used without further purification. To 1.0 g (5.6mmol) of
1,10-phenanthroline hydrate was added 20mL of a meth-
anolic solution of hydrobromic acid (8.2 g, 5.5 mL). Hydrogen
peroxide solution (48%, 5.5 mL) was added dropwise over a
period of 20min under vigorous and continuous stirring at
room temperature. After 20 h of stirring, the pink solution
was concentrated in vacuo at 60–70 °C. The residue was
dissolved in water (50 mL) and then extracted with ethyl
acetate (3 × 50 mL). The resultant ethyl acetate fractions
were combined and concentrated to dryness. This residue
was redissolved in dichloromethane and filtered to remove
insoluble material. The dichloromethane solution was
concentrated in vacuo and diethylether added to afford the
title compound as a white solid. Crystals of the title
compound were initially obtained from a hexane-toluene
mixture. Crystals suitable for X-ray diffraction, were
obtained by recrystallisation, at ambient temperature,
from a mixture of methanol and water by slow
evaporation.

2 Experimental details

Data reduction was carried out using the program SAINT and
empirical absorption correctionsweremade using SADABS [2].
Space group assignment was made using SHELXS-2013 [3] and
the structure refined using full-matrix least-squares mini-
misationwith 2016/6 of SHELXL [4] using OLEX2 as the graphical

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: BRUKER SMART APEX-II, φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: BRUKER [, ], SHELX [, ], OLEX []
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interface [5]. Hydrogen atom positions were calculated
geometrically and refined using the riding model.

3 Comment

For several decades, phenanthroline derivatives have been
used primarily as colourimetric indicators for transition
metals ions. This application and the structural rigidity of
phenanthrolines have generated interest in the prepara-
tion and structural studies of phenanthrolines with
pendant photo- and electroactive molecules [6]. The
1,10-phenanthroline and its derivatives have been largely
unexplored as chromophores to stabilize transition metal
complexes in contrast to the related 2,2′-bipyridine and
2,2′,6′2″-terpyridine structures [7]. Coordination chemistry

of 1,10-phenanthroline has encouraged the synthesis of
new structures which could serve as electron acceptors
when chelated to appropriate metal ions. Studies on the use
of different phenanthrolines have shown their importance
as ion-selective electrochemical sensors, as fluorometric
sensors, and as agents for selective ion transport, especially
for the detection and transport of Li+ [8].

The asymmetric unit of the title crystal structure con-
tains one 1,10-phenanthrolin-1-ium cation, one bromide
anion and two free water molecules. One of the two water
molecules is disordered over two positions with equal site
occupancies. The title compound is solvatomorphic as the
1,10-phenanthrolinium bromide monohydrate structure
reported by Buttery and co-workers [9]. All geometric
parameters are within the expected ranges [10] and a least-
squares fit calculation comparing the phenanthrolinium
ions in these two crystal structures (title structure and
monohydrate [9]) shows the r.m.s. deviation of bond
lengths to be 0.0174 Å [11].

The 1,10-phenanthrolinium bromide dihydrate re-
ported here however, crystallizes in the P1 space group
with an different packing arrangement. The crystal struc-
ture is composed of extended sheets of phenanthrolinium
cations with the bromide anions arrayed on both sides of
the sheets out of the plane of the polyaromatic cation. The
molecules stack along the a-axis with an interplanar sep-
aration of 3.329 Å and are supported by π–π interactions. In
the crystal, there is evidence of hydrogen bonding in-
teractions between the water molecules and the bromide
ion as well as the pyridinium hydrogen. Charge-assisted
hydrogen bonds are observed between H(1B)/Br(1) at
2.495 Å and H(2B)/Br(1) at 2.534 Å. In addition, there are
strong hydrogen bonds between N–H(1)/O(2) at 1.929 Å as
well as the two water molecule with H(2A)/O(1) at 1.946 Å.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Br . () . () . () . ()
C . () . () . () . ()
C . () . () −. () . ()
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
C . () . () −. () . ()
H . . −. .*
C . () . () . () . ()
H −. . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
N . () . () . () . ()
H . . . .*
N . () . () −. () . ()
O . () . () . () . ()
HA . . . .*
HB . . . .*
Oa . () . () . () . ()
HAa . . . .*
HBa

. . . .*
Oa . () . () . () . ()
HAa . . . .*
HBa

. . . .*
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