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Abstract: Two low dimensional Mn(Il) complexes, (C;H,N,)[MnCly(H,0)] (1) and [(CsH,N,),][MnBr,] (2), with different
structures and optical properties have been synthesized by changing the types of imidazole ionic liquids species at
room temperature. The complexes 1 and 2 have been characterized by single-crystal X-ray diffraction,
photoluminescence, X-ray excitation emission spectrum, decay curve and thermogravimetric analysis. The X-ray
diffraction results show that 1 crystallizes in the monoclinic space group P2,/n, and the central Mn(Il) has an
octahedral configuration, and 2 crystallizes in the triclinic space group P1, and the central Mn () has a
tetrahedron configuration. Under the UV light (1,=370 nm), solid complexes 1 and 2 emitted deep-red and green
emission, respectively. The photoluminescence decay times were 200.11 and 37.23 s, respectively, and their
quantum yield were 23.52% and 5.54%, respectively. Moreover, under the excitation of X-ray, they showed the
better X-ray fluorescence performance. CCDC: 1952391, 1; 1952392, 2.
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Table 1 Crystal data of complexes 1 and 2

Complex 1 2
Empirical formula C;H,C1;MnN,0 CsH,.Br,MnN,
Formula weight 262.42 540.77
Crystal system Monoclinic Triclinic
Space group P2/n P1
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gk |
a/nm 1.139 5(2) 0.775 67(16)
b/ nm 0.729 63(15) 0.796 21(16)
¢/ nm 1.172 6(2) 1.526 9(3)
al () 99.28(3)
B/ 100.07(3) 94.49(3)
v/ 116.26(3)
V /o 0.959 9(3) 0.822 6(4)
Z 4 2
D./ (g+cm™) 1.816 2.183
F(000) 524 510
6 range / (°) 3.30~25.35 3.05~24.71
Range of h. k. 1 -13 < h< 13, 9<h<9,
-8 <k <8, -9 <k <9,
-l4d<si=< 14 -loessl=<17
Parameter 107 154
Collected reflection 6 826 6 337
Unique reflection 1754 2 805
Observed reflection [[>20 ()] 1624 1927
Absorption correction / mm™ 2.157 10.503
R;, 0.042 8 0.163 6
R [I>20(1)] R,=0.064 1, wR,=0.183 5 R,=0.085 4, wR,=0.199 3
R (all data) R,=0.068 6, wR,=0.187 0 R=0.116 0, wR,=0.256 0
Goodness of fit 1.104 1.182
Largest diff. peak and hole / (e-nm™) 1 923 and -1 003 1 950 and -2 853
x2 BAYIM2HEEERK@OmFER(C)
Table 2 Selected bond lengths (nm) and angles (°) for complexes 1 and 2
1
Mnl1-01 0.223 8(5) Mn1-CI2 0.256 29(18) Cl1-Mn1* 0.253 95(18)
Mn1-Cl1 0.253 08(19) Mn1-Cl3 0.259 22(18) CI3-Mn1' 0.260 29(18)
Mn1-CI1* 0.253 95(18) Mn1-CI3* 0.260 29(18)
O1-Mnl1-Cl1 86.90(15) 01-Mn1-CI3 87.48(15) CI1-Mn1-CI3* 91.43(6)
01-Mn1-ClI! 85.83(15) Cl1-Mn1-CI3 91.17(6) CI2-Mn1-CI3" 93.15(6)
Cl1-Mn1-CI1* 172.73(5) CI1*-Mn1-CI3 88.28(6) CI3-Mn1-CI3* 172.95(5)
01-Mn1-CI2 178.08(15) CI2-Mn1-CI3 93.89(6) Mn1-Cl1-Mn1* 92.48(5)
Cl1-Mn1-CI2 94.41(6) 01-Mn1-CI3" 85.48(15) Mn1-CI3-Mn1' 89.64(5)
Cl1i-Mn1-CI2 92.86(6) Cl1-Mn1-CI3* 88.23(6)
2
Mnl-Br2 0.247 1(3) Mn1-Brl 0.249 4(3) Mn1-Br3 0.251 8(3)
Mnl-Br4 0.249 0(3)
Br2-Mn1-Brd 112.00(11) Br4-Mn1-Brl 105.21(9) Br4-Mn1-Br3 107.49(9)
Br2-Mn1-Brl 104.74(8) Br2-Mn1-Br3 113.41(9) Brl-Mn1-Br3 113.76(11)

Symmetry codes: '—x+1/2, y+1/2, —z+1/2; " —x+1/2, y=1/2, —z+1/2.
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Table 3 Parameters of hydrogen bonds for complexes 1 and 2

D-H--A d(D-H) / nm d(H--A) / nm d(D-+A) / nm £D-H-A [ (%)

1

N1-HIA---CII' 0.086 0 0.291 4 03527 129.75

N2-H2B---CI2" 0.086 0 0.292°8 0.364 0 141.35

01-HI12---CI2" 0.084 0 0.245 6 0321 4 150.53

01-HI1---CI2" 0.083 8 0.241 6 03222 161.72
2

N1-H1A--Br2’ 0.086 0 0.294 9 0.374 4 154.68

N2-H2A - Br2" 0.086 0 0.306 9 0384 5 151.23

N3-H3A---Brd" 0.086 0 0.294 3 03619 136.86

N4-H4A---Brl' 0.086 0 0.300 9 0.384 0 162.99

Symmetry codes: ' x, y+1, z; " —ax+1, —y+1, —z; T a+1/2, —y+1/2, 241/2; ¥ —x+1/2, y+1/2, —z+1/2; " —x+2, —y+2, —z+1; " —a+3,

—y+3, =z 1 T a2, 42, =z a4t y, 2.

2 ZERE5iE IR 1 BRI FR BT R AL 1 AL Y (C,HoN)
1 NM[MnCLHO] /A | ft B+ Ma(D) 51 5 5 4>
21 EEYIRLEH BT K S B U BC AR B T AR TR N

BCEY 1R BRI R P20 S ERE, 8 1(a) T [MnCL(H0)], Hhkor 7/ 1 A8 700+

Ellipsoid probability: 50%; Symmetry codes: F_x+1/2, y+1/2, —z4+1/2; T=x41/2, y=1/2, =z+1/2; ¥ x, =1+y, z
B L () B 1B FRIEE, () B4 1t B SR — B L, (o) FEA 1 10 = AR

Fig.l (a) Asymmetric unit diagram of complex 1; (b) 2D structure diagram of complex 1 with hydrogen bonds;

(¢) 3D stacking diagram of complex 1
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Fig.2 (a) Asymmetric unit diagram of complex 2; (b) 2D structure diagram of complex 2 with hydrogen bonds;

(¢) 3D stacking diagram of complex 2
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Fig.3 XRD patterns of complexes 1 (a) and 2 (b)
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Fig.4 TG-DTA curves of complexes 1 (a) and 2 (b)
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Fig.5 Excitation (left) and emission (right) spectra of complexes 1 (a) and 2 (b)
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Fig.6  Fluorescence lifetimes of complexes 1 (a) and 2 (b)
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Fig.7 X-ray stimulated luminescence spectra of complexes 1 (a) and 2 (b)
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