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Abstract: A mononuclear dysprosium complex [Dy(pmbp),(H,0),]- CH,CN (1) (Hpmbp=1-phenyl-3-methyl-4-benzoyl
-pyrazol-5-one) was synthesized by the slow evaporation method. The complex exhibits a distorted square antiprism
geometry around Dy(lll) ion, which coordinates to three pmbp™ and two H,0 ligands. The magnetic properties mea-
surements show that 1 can exhibit a slow magnetic relaxation behavior under an applied de field, and the effective
energy barrier was 42 K. The ab intio calculations point out that the magnetic easy axis is along the direction of two
pmbp™ ligands in irans position, and the g, value of low-lying ground state was 18.818. Magneto-structural correla-
tion studies analyzed the influence of conjugation effect in pmbp™ ligand on the magnetic anisotropy of complex 1.
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Table 1 Crystal data and structure refinement for complex 1

Formula Cs3H,DyN;Og
Formula weight 1071.47
Crystal system Monoclinic
Space group P2,/n

a/nm 0.998 84(4)
b/nm 0.996 82(6)
¢/ nm 4.709 1(2)
B1(° 95.113(4)
V/nm? 4.670 0(4)

Z 4

F(000) 2172.0

u/ mm™! 1.665
Reflection collected 17 816
Goodness-of-fit on F'2 1.173

Unique reflection 8051

R, 0.049 4

R, wR, [I220(I)] 0.056 4, 0.068 0

R

1» wR, (all data)

0.086 1, 0.073 8
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Table 2 Selected bond lengths (nm) and angles (°) for complex 1

Dyl—O01 0.2317(3) Dyl—02 0.2312(3) Dyl—03 0.230 1(3)
Dyl—04 0.241 1(3) Dyl—O05 0.232 4(3) Dyl—06 0.243 7(4)
Dyl—07 0.246 1(3) Dyl—08 0.237 6(3)

01—Dyl—02 73.81(13) 03—Dyl—04 73.78(11) 05—Dyl—06 73.46(12)

07—Dyl—O08 71.90(11)
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Dy: teal, O: red, N: blue, C: gray; Acetonitrile and hydrogen atoms are omitted for clarity
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Fig.1 Structure of complex 1 and Mulliken charges of 01~08 (a) and coordination environment of Dy(lll) ion (b)
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Fig.2 Powder X-ray diffraction pattern of complex 1
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Fig.4 Magnetic field dependence of magnetization at 2 K (a) and M-H/T plots (b) for complex 1

X"/ (emu+mol™)

X"/ (emu+mol™)

1o G
Hy, =2k0e
2K H, =50e
0.5
10 K
0.0 sl s
100 1000 10 000
v/Hz

K5 R LEZ Ei T BSR4 () A SN 2 kOe ELI T Y HE MR ACHERE AL R T 2R (b)
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Table 3 g values for eight low-lying states of

complex 1
Low-lying state g, 8 8.
1 0.117 0.287 18.818
2 1.565 3.047 13.482
3 7.043 6.227 4.882
4 0.186 0.727 13.810
5 0.427 0.751 14.302
6 0.503 0.616 13.064
7 0.218 0.662 17.649
8 0.002 0.004 19.724
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Fig.7  Orientation of magnetic easy axis of complex 1
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