F37EH 2 I L ik =3 27 it Vol.37 No.2
202142 A CHINESE JOURNAL OF INORGANIC CHEMISTRY 213-220

AN B £ B = B 8- —BR Dy(DE & MR S R A S #E 1

FHFE R
(BRIRF , ARAMMPLFRTHRELLEE SRE  150080)
CHAF AT G4 25 TR FR, %4 152061)

FEE: DL N-2,F-3-15[ 10 = 50 F %5 B- W (EIFD) A £ FC A, 430 A 2 W2 P ik (EM) L 2 B W ik (EDM) . 45 — 2 ZF(TEG)
B EEAA 5 DyCL-6H,0 JZ R A W T — & 51 Dy (D e A 4 [Dy(EIFD),(EM)] - CH,CL, (1), [Dy(EIFD),(EDM)] - CH,CL, (2) fl
[Dy(EIFD),(TEG)] (3)o X ST sAiT i 43 BT, 3 AN A ke /N O OL i SAZ S5 4, O A4 1 43 531 SR LR =B b L IE 4 Ihi A
FUBUNE =k, 0 5B €,y oD, F1 Cy X R o WA TR R T RS W 1~3 A 18 st B 4, BE 220000 95.1 K (1).40.5 K (2).
53.8 Fl 13.4 K (3), HECA Y 1A 34 W] b (ISR RS M1 48 . 1 — 2508 T B9 Dy—O BRI 0% B i A 1) P 7200
XFBCA A R ER A e 22 R

KR : B-F; Dy(IDEC S5 & F LA s 2800 5 S
FESHES: 0614.342 SCERFRIRAEG: A XEHS: 1001-4861(2021)02-0213-08
DOI:10.11862/CJIC.2021.041

Syntheses, Structures and Magnetic Properties of S-diketone Dy(l)
Complexes Tuned by Bond Length and Electronic Effect
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Abstract: A series of 1-(1-ethyl-1H-indol-3-yl)-4,4,4-trifluorobutane-1,3-dione (EIFD) dysprosium complexes,
namely [Dy(EIFD),(EM)] -CH,Cl, (1), [Dy(EIFD),(EDM)] -CH,Cl, (2) and [Dy(EIFD),(TEG)] (3) (EM=
CH,0CH,CH,0OH, EDM=CH,0CH,CH,0CH,, TEG=HOCH,CH,0CH,CH,0CH,CH,0H), have been isolated by reac-
tions of EIFD, DyCl,-6H,0 and corresponding oxygen - containing auxiliary ligands, respectively. X -ray crystallo-
graphic analysis reveals that complexes 1~3 are all eight- coordinated mononuclear structures. The coordination
geometry for Dy(ll) ion in complexes 1 and 3 are suggested closer to the biaugmented trigonal prismatic (8-BTP, C,,),
in contrast, it is closer to the triangular dodecahedron (8-TDH, D,,) for complex 2. Magnetic studies indicate that all
complexes 1~3 exhibit slowed magnetic relaxation with anisotropy energy barriers of 95.1 K for 1, 40.5 K for 2 as
well as 53.8 and 13.4 K for 3, respectively. Complexes 1 and 3 showed butterfly-loop. In view of the B-diketone
ligand of EIFD, Dy (Il complexes with oxygen - containing auxiliary ligands displayed higher energy barriers than
those of complexes with nitrogen - containing auxiliary ligands. The Dy—O bond length and electronic effect of

oxygen - containing auxiliary ligands in the complexes have been investigated in terms of their anisotropy energy

barriers. CCDC: 1893554, 1; 1893555, 2; 1893556, 3.
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Scheme 1  Synthesis routes of complexes 1~3
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Table 1 Crystal data and structure refinement for complexes 1~3

Complex 1 2 3
Empirical formula Cy51H160CLDY,F3eN 1,04, C,H;CIDYF,N,0, CosHooDy, F1sN,Os
Formula weight 4420.12 1 146.80 2314.75
Cryst system Monoclinic Triclinic Monoclinic
Space group C2le P1 P2, /e
a/nm 2.784 5(5) 1.184 0(5) 1.091 1(5)
b/nm 1.458 0(5) 1.301 6(5) 1.247 1(5)
¢/nm 2.590 5(5) 1.5757(5) 3.557 3(5)
al () 91.058(5)

B/ () 110.868(5) 92.391(5) 91.543(5)
Y/ () 94.540(5)

V/nm? 9.827(4) 2.418 0(16) 4.839(3)
Z 2 2 2

D,/ (g cm™) 1.506 1.575 1.589
o/ mm™ 1.634 1.690 1.639
F(000) 4452 1148 2324
R [I>20(1)] 0.048 7 0.039 3 0.0514
wR [1>20(1)] 0.136 3 0.1213 0.101 3
R,* (all data) 0.063 0 0.041 0 0.060 2
wR,” (all data) 0.148 8 0.1223 0.104 9
GOF on F2 1.107 1.181 1.229
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Fig.1 Crystal structure (a~c) and local coordination geometry (d~f) for complexes 1~3
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Table 2 Shape analysis of complexes 1~3

Complex Square antiprism (D,,) Triangular dodecahedron (D,,) Biaugmented trigonal prismatic (C,,)
1 9.950 9.450 6.064
2 2.811 2.554 4.736
3 14.383 13.955 13.377
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Fig.2 XRPD patterns for complexes 1~3
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Fig.3 DSC/TG curves for complexes 1~3
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