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One 2D Mn(I) Compound: Syntheses, Structure Characterization,
Thermal Stability and Photoluminescent Studies
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Abstract: A compound [Mn Cl,(BIDP),|4H,0 (1) (BIDP=2-(4-bromophenyl)-1H-imidazo[4,5-][ 1,10|phenanthroline)
has been synthesized by hydrothermal reactions and characterized by elemental analysis, thermogravimetric (TG)
analysis, infrared spectrum (IR), XRD spectra (X-ray powder diffraction), and single-crystal X-ray diffraction.
Compound 1 crystallizes in orthorhombic, space group pbcen, and a=1.482 0 nm, 6=0.896 1 nm, ¢=2.810 5 nm,
V=3.720 8 nm’. Single-crystal X-ray diffraction reveals that compound 1 is zero-dimensional (0OD) architecture,
and the existence of hydrogen bonds and 7-7 interactions lead to 2D novel layer frameworks. TG analysis shows
clear courses of weight loss, which corresponds to the decomposition of different ligands. The luminescent
properties for the ligand BIDP and compound 1 are also discussed, which should be acted as potential
luminescent material. CCDC: 927171.
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Scheme 1 Synthesis route of BIDP
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Table 1 Crystal data for complex 1
Empirical formula C3sH3Br,Cl,MnNgO, Absorption coefficient / mm™ 2.7
Formula weight 948.36 F(000) 1 900
Crystal system Orthorhombic Crystal size / mm® 0.433%0.371x0.308
Space group Pben 0 range / (°) 2.00~26.02
a/ nm 1.482 01 Reflections collected 24 270
b / nm 0.896 16 Unique reflections (R;,) 3 654 (0.065 7)
¢/ nm 2.801 58 Goodness-of-fit on F? 0.998
Volume / nm? 3.720 8 Final R indices (I>20(I)) R=0.034 3, wR,=0.072 8
A 4 R indices (all data) R=0.057 7, wR,=0.0811
D./ (g-cm™) 1.693 Largest difference peak and hole / (e+nm™) 492 and -288
x2 AV IHEEZEEKBERAYESR
Table 2 Selected band lengths (nm) and bond angles (°) for complex 1
Mn(1)-N(1) 0.228 8(2) Mn(1)-N(2) 0.227 5(2) Mn(1)-CI(1) 0.251 59(8)
N(2)-Mn(1)-N(1) 72.75(8) N(2)-Mn(1)-CI(1) 103.93(6) N(1)-Mn(1)-Cl(1) 90.57(6)
N(2)-Mn(1)-N(2) 156.62(12) N(1)-Mn(1)-N(1) 88.90(12) N(2)-Mn(1)-CI(1)’ 92.06(6)
N(1)-Mn(1)-CI(1)’ 164.80(6) N(2)-Mn(1)-N(1)' 90.42(8) CI(1)-Mn(1)-CI(1) 93.87(4)
Symmetry transformations used to generate equivalent atoms: ' —x—1, y, —z+1/2.
3 KEYWIHSEEESR
Table 3 Parameters of hydrogen bonds for complex 1
D-H---A d(D-H) / nm d(H---A) / nm d(D-++-A) / nm £LD-H--A/(°
C(8)-H(8A)---CI(1)" 0.093 0 0.270 0 0.359 3 161
N(3)-H(3A)---CI(1)" 0.086 0 0.239 0 03212 160
O(1IW)-H(1W)---02W)* 0.096 0 0.177 0 0.270 9 167
0(2W)-H(3W)---CI(1)" 0.090 0 0.2350 0.324 3 171

Symmetry transformations used to generate equivalent atoms:

S e R R R LR 2, A R R A
W 2, SRS R I 3,

EOR SRS BE 14 Ma)E T,
2 /> BIDP BCAA 2 AN B T F 4 DKo+ 1

Brl

Lattice H,0 and hydrogen atoms were omitted; displacement

ellipsoids are drawn at the 30% probability level; Symmetry code:
t-a—1, y, —z+1/2
K1 a1 a1t &l

Molecular structure of compound 1

Fig.1

1 -0.5-x, =0.5+y, z; " =1.5-x, =0.5+y, z; " —x, =14y, 0.5-z.
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Dotted lines represent H-bonds; Symmetry transformations used to generate equivalent atoms: " =0.5-x, —0.5+y, z

2 Aba® 1 i ST e i R B A
Fig.2  Simplified 2D structure of compound 1
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Fig.3 Experimental and simulated X-ray powder

diffraction patterns of compound 1
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Fig.5 UV-Vis spectra of the ligand and compound 1

at room temperature
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Fig.6 Luminescent spectrum of ligand and compound 1

in solid state at room temperature
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