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Abstract
C26H20Br4MnN2, triclinic, P1 (no. 2), a = 9.5638(11) Å,
b = 10.2013(11) Å, c = 14.6758(16) Å, α = 97.534(4)°, β = 93.522(4)°,
γ = 113.149(4)°, V = 1295.1(3) Å3, Z = 2, Rgt(F ) = 0.0389,
wRref(F 2) = 0.0953, T = 223 K.

CCDC no.: 2237253

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 displacement
parameters.

Source of materials

The solution of MnBr2·4H2O (0.5733 g, 1.999 mmol) and
acridine (0.3586 g, 2.001 mmol) in EtOH (30 mL) was refluxed

for 3 h. After removal of the undissolved, the solvent was
evaporated under vacuum and the residue was washed with
ether, and dried at 50 °C, to give a yellow powder (0.6889 g).
Crystals were obtained by slow evaporation from a CH3NO2

solution at room temperature.

Experimental details

Hydrogen atomswere positioned geometrically and allowed to
ride on their parent atomswith d(C–H) = 0.94Å, d(N–H) =0.87Å
and Uiso(H) = 1.2Ueq(C, N) with the help of the SHELXL program
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Table : Data collection and handling.

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

Diffractometer, scan mode: PHOTON II M, 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 [], ORTEP-
[], PLATON []
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(AFIX 43 options) [2]. The highest peak (1.39 e Å−3) and the
deepest hole (−0.73 e Å−3) in the difference Fourier map are
located 0.62 Å and 0.75 Å from the atoms H10 and Br4,
respectively.

Comment

The crystal structure of the related chlorido–Mn complex
(H-acr)2[MnCl4] (acr = acridine) was previously determined
in the monoclinic space group C2/c [5].

The asymmetric unit of the title compound contains two
protonated acridinium cations and an anionic Mn(II) com-
plex. In the complex, the Mn(II) ion is four-coordinated by Br
atoms in a tetrahedral environment. TheMn–Br bond lengths
are nearly equal with d(Mn–Br) = 2.4886(9)–2.5242(9) Å and
the <Br–Mn–Br bond angles (105.84(3)°–113.38(3)°) are close to
the tetrahedral angle. Two cations interact with one complex
by means of intermolecular N–H⋯Br hydrogen bonds with
d(N⋯Br) = 3.372(4) and 3.479(5) Å [4]. The cations are stacked
in columns along [100]. In the columns, numerous intermo-
lecular π–π interactions between adjacent six-membered
rings are present. The shortest distance between Cg1 (the
centroid of ringN1–C13) andCg2i (ring C8–C13; symmetry code
i: 2− x, 1− y, 1− z) is 3.669(3)Å, and the dihedral angle between
the ring planes is 1.0(2)° [4].

Acknowledgements: The author thanks the KBSI, Seoul
Center, for the X-ray data collection.
Author contributions: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.
Research funding: Chonnam National University (Grant
number: 2022-0170).
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Bruker. APEX2, SAINT and SADABS; Bruker AXS Inc.: Madison, WI, USA, 2016.
2. Sheldrick G. M. Crystal structure refinement with SHELXL. Acta

Crystallogr. 2015, C71, 3–8.
3. Farrugia L. J. ORTEP-3 for Windows – a version of ORTEP-III with a

graphical user interface (GUI). J. Appl. Crystallogr. 1997, 30, 565.
4. Spek A. L. Single-crystal structure validation with the program Platon.

J. Appl. Crystallogr. 2003, 36, 7–13.
5. Ha K. Crystal structure of bis(acridinium) tetrachloromanganate(II),

[(C13H10N)2] [MnCl4]. Z. Kristallogr. N. Cryst. Struct. 2011, 226, 309–310.

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

Atom x y z Uiso*/Ueq

Mn . () . () . () . ()
Br . () . () . () . ()
Br . () . () . () . ()
Br . () . () . () . ()
Br . () . () . () . ()
N . () . () . () . ()
HN . . . .*
N . () . () . () . ()
HN . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
H . −. . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
C . () −. () −. () . ()
H . −. −. .*
C . () . () −. () . ()
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
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