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Abstract

Lanthanide coordination compounds have enormous application prospects in the fields of single
molecule magnets and magnetic cooling. Schiff base ligands have excellent coordination ability and
are ideal ligands for constructing lanthanide complexes. The construction of polynuclear lantha-
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nide complexes with Schiff base ligands has attracted the attention of many researchers in func-
tional coordination chemistry and other fields due to their excellent magnetic properties. This ar-
ticle introduces the latest progresses in magnetic properties of polynuclear lanthanide coordina-
tion compounds constructed from Schiff base ligands in recent years.
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Figure 1. The general process of synthesizing Schiff bases and forming
complexes with metals
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Figure 2. Bistable model of single molecular magnets
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Table 1. Magnetic data of multi-core rare earth single molecule magnets

1 EFRIREAFE R TN S %A FREE

Complexes Hgc kOe Ugg/cm™? TolS
P
[Dy(dbm),(LY);] (1) 0 2396  154x107
[Dy(dbm)y(L%)] (2) 0 46.94 6.1x107
[Eu(hfac),L?], (3)
[Tb(hfac).L ], (4) 2 4.67 23x10°

[Th(tfac),L %], (C7H1e)x (5)
[Yb(tfac),L?], (6)
[(acac),Dy »(LY] (7) 1 90.9 33x10°™
[(acac)sTho(LY)] (8)
[(acac)sHo (L] (9)
[(acac),Er (L] (10)
[(acac),Gd(LY)] (11)
[Tba(L%)2(NO3),]-2CH;0H (12)
[Dy,(L%),(NO3),]-2CH;OH (13)
[Hoz(L%)2(NO3),]-2CH30H (14)
[Ery(L®)2(NO3)4]-2CH30H (15)
[Tma(L%)2(NO3),]-2CH;0H (16)
[Yb(L%)2(NO3),]-2CH30H (17)
[Lua(L?)2(NO3),]-2CH30H (18)
[Eua(acac),(HL®),]-3C;HsOH (19)
[Tby(acac),(HL®),]-6C;HsOH (20)
[Dy,(acac),(HL®),]-6C,HsOH (21) 0.8 33.63 3.3x10™
[Era(acac),(HL®),]-6C,HsOH (22)

[Yb,(acac),(HL®),]-6C,HsOH (23)
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[Dy,(bfa)s(HL®),]-2H,0 (24) 0.8 38.07 53x10°
[Dy.(tmhd),(HL®),] (25) 3 42.08 352x107
[Dy,(MeOH),(HL®),(NO3),]-2MeOH (29) 1 23.6 45x10°

V4%
[Dy4(L")4(MeOH)5](NOs)4-aMeOH-bH,0 (26) 0 109.7 1.06 x 1077

[Gd4(L7)4(MeOH)g](NO3)4-aMeOH-bH,0(27)
[Ers(NO3),(acac),(L%),(CH3OH),]-2CH4CN (28)

i
[Dys(L®)4(CH5CO,)6](CH3CO,)-6MeOH-H,0 (32) 0.2 27.0 1.21x10°°

Y
[Dys(us0H)o (L) (HL™),(H,L%)2C1,(EtOH),]Cl,-3EtOH-CH5CN (30) 1 27.77 1.68 x 108
[Dy(HL®);](NOs)-2H0 (31) 0 267  635x10°
[Dys(L)2(L%)2(us-OH)4(CF3SO03)s(EtOH),]- 2EtOH (33) 0 233 6.35 x 10

dbm = 1,3-diphenyl-1,3-propanedione; L= 2-[(4-methoxy-phenyl)imino]methyl]-8-hydroxy-quinoline;

L?= 2-[[(4-ethoxyphenyl)imino]methyl]-8-hydroxyquinoline; L°=2-[[(4-iodophenyl)imino]methyl]-8-hydroxyquinoline,
hfac = hexafluoroacetylacetonate, tfac= trifluoroacetylacetonate; L*= 2,6-diformyl-4-methylphenol;

L® = 6-Methoxy-2-(2-pyridylmethyliminomethyl) phenol; H,L® = 5-methylsalicylaldehyde-2-aminobenzoylhydrazone;
Hacac = acetylacetone; Hbfa = benzoyltrifluoroacetylacetone; Htmhd = 2,2,6,6-tet-ramethylheptane-3,5-dione;

H,L" = (3,6-bis(vanillidenehydrazinyl)-1,2,4,5-tetrazine); H,L® = (E)-2-(hydroxymethyl)-2-(((2-hydrox-ynaphthalen-1-yl)
methylene)amino)propane-1,3-diol, Hacac = acetylacetone; L° = 3-(((2-hydroxynaphthaen-1-yl)methylene)amino)
-propane-1,2-diol; L°= 2-(B-naphthalideneamino)-2-(hydroxylmethyl)-1-propanol; L''= 2-(hydroxymethyl)-6-
methoxyphenol)
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ANEnE SRR TR — N R R TS5 Dy R 78 A . BLA Iy (dom)y(L?),] ()5 &4 1 K&k M
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Figure 3. (a), (b) Molecular structure diagram of complexes 1 and 2; (c), (d) Temperature dependent ac Magnetic suscepti-
bility test out-of-phase of complexes 1 and 2 in zero dc field
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[E4E, Xue Yun-Shan [48]25F F J Bl BT A4 2-[[ (4R JE) I ] FF 3 )-8- 2 FE s bR (HL®), 45k 1 PO 1)
L1 B AW [Ln(hfac),L3,(Ln(111) = Eu (3), Th (4)); [Ln(tfac),L>]-(C7H1e)(Ln(111) = Th (5), Yb (6)).
PGS RIS B -S4 3 FIEC &4 4 R (& 4), S50 8 A )\RALE Ln'™ BHES 1, PIANIRAA
(HL)FIPUAS hfac™. REPEMIERoR, 150 B F, 16 4 F1 6 iR B S I REsh IR A7 R, A4k
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Figure 4. (a) Molecular structure diagram of complex 4; (b) The temperature dependent ac Magnetic susceptibility imagi-
nary part diagram of complex 7 under 2 KOe dc field
E 4. (a) BCAY) 4 I FEEHIE; (b) £ 2 KOe BRI, LAY 4 BIRE KRB R L EARE

DOI: 10.12677/japc.2023.124032 322 LY PR A= Svi


https://doi.org/10.12677/japc.2023.124032

IMEIZ, E4&

2018 4F, Gao Feng [49]155 LA 2,6- £ —k-4- BRI A 1,3-T JONJERL,  TEAS A (B 2 £ 15 P i 4k
FAET, B — k48 & RN AT 5 BT IIXUZ 3 R LA (14 5). i@ 30A (acac)Lny (L], HH Ln = Dy
(7)~ Tb(8)~ Ho (9)~ Er (10)f1 Gd (11), J\FCLAL Ln"" HrCa SR LA Dagg SHAR M AR A h 10 7 T8 S B 8 LAT
P2 . BRSSP R R B, AR Dy Fe &0 (7) R I SR R IRAT N, oA 4 F kg tE Dy®
FECELAE FH () 0B 80 P REAARRRAE o 12 T AR UE A 22 A% B 03 1 R AR 1) A Fl 1 5 A R P 5 T S P 5 LT
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Figure 5. (a) Molecular structure diagram of complex 6; (b) The temperature dependent ac Magnetic susceptibility imagi-
nary part diagram of complex 6 under 1 kOe dc field
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Figure 6. (a) Molecular structure diagram of complex 13; (b) Temperature dependence of the out-of-phase (") components
of the ac magnetic susceptibility at indicated frequencies for 13 under zero dc field
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2021 4, Yin Jiao [51]%5 LA RERELAA HoL® AR T 7 B XU 5 R BC A 4): [Eua(acac)s(HL®),]-3C,HsOH
(19), [Lny(acac),(HL®),]-6C,HsOH, H:H' Ln=Tb (20). Dy (21). Er (22). Yb (23), [Dy,(bfa)s(HL®),]-2H,0
(24), [Dy,(tmhd),(HL®),] (25). H:rlC&4 21, 24, 25 RIS MMM AT N, BIEALE) SMM 474,
HA &9 21 F1 24 77 800 Oe ELiftHLI A 234 4240310 33.63 cm ™ A1 38.07 cm ' (11 7), B &4 25 1
3000 Oe HLyi I F, ARA %N 42.08 cm™ s X TAEIRFTI, ZA%HM LR & YIRS PR B AT DLt i
7 A U HUA R TC A 1 FL KB SR T
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Figure 7. (a), (b), (c) Molecular structure diagram of complex 21, 24 and 25; (d), (e) The temperature dependent ac Magnet-
ic susceptibility imaginary part diagram of complex 21 and 24 under 800 dc field; (f) The temperature dependent ac Magnet-
ic susceptibility imaginary part diagram of complex 25 under 3000 dc field

7.(a). (b). (c) EL& 21, 24, 25 IS FLEMIE; (d). () BELAY 21, 24 7E 800 Oe ERIA T AR EKEAIATR
MR ESRE; () BL&4 25 7 3000 Oe EiRIA T AR E IKHA0 3R R E SRR
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2017 £, Lacelle T [52])25% /1 3,6- ~(FEMEMEIE)-1,2,4,5- DU (H, L A%+ 4 )@ Dy™. Gd™ & i T M
128480 DY AZ 5 22 E A [Lna(L")4(MeOH)g](NOs),-aMeOH-bH,0 (Ln = Dy (26), Gd (27)). FEt-&4) 26 £ 27
i R R R AR AT 2 ] - s b e 3R B T vl DU R IR MR IE K (1] 8(a)), DU 2 4 T & 0 Hh 2 DL MR 38 0
B BRI AR, BC A 26 F1 27 MR IUH Ln &7 RIS ERIEAC AR, AP RC &) 26 SR
B FHEAR(SMM)IT (& 8(b)). B KIMIBELIR 3% 109.7 cm ™', SRS IA] 7= 1.06 x 10" s, H.#
v R 1] 0 B R A4 26 7F 0.5 K LUK, RN 0.14 Ts ' HF, M ORI H 4 IR I H IR T4,
IFHAE 4 K IR LT AT RLILEE 2] — /NI FF (1] 8(c)) -

2023 4, Zhao Jin-Yu Z5[341 R Al £ i s RAREC AR (H,LY) R - —BRRREC /K & % T #H) Er DUFE[Ery(NOs),
(acac)4(L%),(CH30H),]-2CH3CN (28) (H,L® = (E)-2-(3% H Jk)-2-((2- ¥4 3L 25-1-3) W F 3 ) &0 ) P - 1,3- 1),
TR HEERY AT T RAE . MMM ERY], FEY) 28 RIHGS 5 IRIT . BLEY) 28 7£ 13K LA
NERILH R ARG R OSSR, A IS B R UG R IR AR R 0, X R R A TE D
G4 28 HAEAE PR BT B AL (QTM) (] 9).
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Figure 8. (a) Molecular structure diagram of complex 26; (b) imaginary part diagram of temperature dependent ac Magnetic
susceptibility test of complex 26; (c) Hysteresis loop diagram measured at different temperatures at 0.14 Ts *
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Figure 9. (a) Molecular structure diagram of complex 28; (b) The temperature dependent out-of-phase (;”) signals for com-
plex 26 at indicated frequencies under zero dc field

0. (a) BA 28 05 FLHE, (b) A 28 FERERIF FHORE RIS HoHl (R SR

23. NEHLIERESYNBHEIBRIER

2019 4, YuShui [53]4 NF & FBsEC A Hal® A1 HalL ™ 5 At 35 JS B IC 4 73 39 & % 1 i A Dy B4y 1-
T4 A4 (29) F1 (30) P & £ 135 I BT A4 (1342 N R I th T ASE 3R M1 (14 10(a), 1] 10(b)), HA A4 29
RO 6 ARG o HEPEDNNR R AL &3 A F B HES F I SMM, HA A FE i ERe . i
1029 1) 10 N U (B AEZ B FLI% T 20 3 9.5 x 10 ® s A123.6 cm . i Bt &4 30 1) 7o 7 1.68 x 10 ° s,
Uere B4 27.8 ecm ™o IX PN A PR IR 5t BRI R 26 T 2 AN R e TR 22 5 PT 2 vl 29 T 30 # Dy (1)
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Figure 10. (a) Molecular structure diagram of complex 29; (b) Molecular structure diagram of complex 30; (c) The temper-
ature dependent ac Magnetic susceptibility imaginary part diagram of complex 29 under zero dc field; (d) The temperature
dependent ac Magnetic susceptibility imaginary part diagram of complex 30 under zero dc field
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Figure 11. (a) Molecular structure diagram of complex 30; (b) Arrhenius fitting diagram of complex 30, represented by the
red line and formula 7 =7, ~exp(Ueﬁ/kBT) fitting, blue line represents the fitting of all data considering other possible

processes
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Figure 12. (a) Molecular structure diagram of complex 33; (b) Variation of AS,, calculated by using the magnetization
data of Gd,,at different fields and temperatures
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Figure 13. (a) (b) Molecular structure diagram of complex 32, 33; (c) (d) Variation of AS,, calculated by using the

magnetization data of complex 32 and 33 at different fields and temperatures

[ 13. (a) (b) BLE4 32, 3BMINFLEME; (o) (d) BcA4) 32, 33 EARRIABFIRE THVHALBUIEITE AS, #Y

T

DOI: 10.12677/japc.2023.124032

327

YrE AL st it


https://doi.org/10.12677/japc.2023.124032

IMEIZ, E4&

2017 £ Wang Wen-Min Z5[55]5% F W R AR [F] F) 8- 32 s K s R B B A% 2 45 1, 77 P i PR TS 540
[Gda(hfac)s(L™),] (34)F[Gda(hfac)s(L ),] (35) (hfac = /N4 ZBEPIEH, HL® = 2-[4- FRIEZE AL - 0 %] 1 3E]-8-
FRELMEMR, HLY = 2-[(3,4- — W JE 28 J50)- P S k] P 2L ]-8- e ik, 56 HdbAT 7 S AR 2 R AE (] 13(a), &
13(h)). Z5F5r TR, 34 Fl 35 SR EMERAULEC G . BEVEDT U REA(E] 13(c), &l 13(d)), BL&
34 7F 3K A1 7 T I B H B K A28 —ASy, = 17.66 Jkg 'K L, BC &4 35 1E 3 K AT 7 T Iy 3L 5 K R 4R
A—ASy, = 14.81 J kg 'K X2 AR B KON EC AW 35 MG BER BB FE L

4, g5ig

BB MG M POE R RE, TR RS TE B BRI OB M E 2. 200 LR a Y h T3
AR AN SR TWETEE AT 2 RE, SO R R TR . 7 TR AR — T mT RE Tk
(s, HIE LRI ECR R HMEHRESD T — RIVH I SR o ASCERE 1 I R L T R EC A A 3
Mz MBI aY), Rl T AR THA. BB T TBS AR R BER o T RIS AE 2 A
RS EVIROR T A B IR IL S, ABLI AR REYE B . XA B TR B AT T ARRCAR A RN 1
Btk BOAL UGy 18/ 7 T W RS et s L BE S e v Re s . H AT, S0 T REA U — BTl
I R AZ L 0 FEUAT) SR B e i v R RE 2 ML R B, BEAE T FE RN, W T8 AT R B0 1 R A PO T o
e Jo AT AEE 3 14 R B A A S A QA ) 7 ORI T s = 00 1 B AR P AR RE S PR ZEAE LUR %
SEBORHUFREE: 1) FE70 1A LRSSV, S5 aBrBoR. B L2t & ik RIS B0
MR 2) Beit AR S IR IR X R KA RGeS, 1R m s AL T RErE. A e L
VER G rp AR — 2B 0 TE IR RBRAC AR 250 S5 7 LI S MR RERT R R, A7 H B BLE . S Re A
PUEC S0 ARAE 2 5 2 S5M T A R R B A M SR 22 A s - R E S B AT 1 AT LS

EHEWHE

TLI5A8 i F SRR 90 4 43 (NO. 19KJIB430030) F1 R4 i i #H% 5 H (NO. JC2020130, JC2020133,
JC2020134) %t ).

&5k

[1] Han, A, Su, H., Xu, G., Khan, M.A. and Li, H. (2020) Synthesis, Crystal Structures, and Luminescent Properties of
Zn(11), Cd(I1), Eu(lll) Complexes and Detection of Fe(lll) lons Based on a Diacylhydrazone Schiff Base. RSC Ad-
vances, 10, 23372-23378. https://doi.org/10.1039/DORA03642K

[2] Hu, Z.Q., Yang, S.S., Jiang, Z.Y. and Guo, D.C. (2020) Novel Schiff-Base Derivatives and Corresponding Eu(lll)
Complexes: Multiple-Color, pH-Responsive Mechanism and Fluorescence Property. Journal of Molecular Liquids, 308,
113071-113089. https://doi.org/10.1016/j.mollig.2020.113071

[3] Andiappan, K., Sanmugam, A., Deivanayagam, E., Karuppasamy, K., Kim, H.S. and Vikraman, D. (2019) Schiff Base
Rare Earth Metal Complexes: Studies on Functional, Optical and Thermal Properties and Assessment of Antibacterial
Activity. International Journal of Biological Macromolecules, 124, 403-410.
https://doi.org/10.1016/].ijbiomac.2018.11.251

[4] Dermitzaki, D., Panagiotopoulou, A., Pissas, M., Sanakis, Y., Psycharis, V. and Raptopoulou, C.P. (2022) Synthesis,
Crystal Structures and Magnetic Properties of Trinuclear {Ni,Ln} (Lnlll = Dy, Ho) and {Ni,Y} Complexes with Schiff
Base Ligands. Crystals, 12, 95-105. https://doi.org/10.3390/cryst12010095

[5] Pramanik, S. and Chattopadhyay, S. (2023) An Overview of Copper Complexes with Diamine-Based N, Donor
Bis-Pyridine Schiff Base Ligands: Synthesis, Structures, Magnetic Properties and Applications. Inorganica Chimica
Acta, 552, 121486-121507. https://doi.org/10.1016/j.ica.2023.121486

[6] Mandal, S.K. and Seth, P. (2023) An Overview of the Effect of Anionic Coligand on Structure and Magnetic Properties
of Some Homometallic Ni'" and Heterometallic Ni"-Mn" Complexes of Schiff Base Ligands. Polyhedron, 240,
116454-116473. https://doi.org/10.1016/j.poly.2023.116454

[7] Liu, C.-M., Sun, R., Wang, B.-W., Hao, X. and Li, X.-L. (2022) Effects of Counterions, Coordination Anions, and

DOI: 10.12677/japc.2023.124032 328 YERAL i


https://doi.org/10.12677/japc.2023.124032
https://doi.org/10.1039/D0RA03642K
https://doi.org/10.1016/j.molliq.2020.113071
https://doi.org/10.1016/j.ijbiomac.2018.11.251
https://doi.org/10.3390/cryst12010095
https://doi.org/10.1016/j.ica.2023.121486
https://doi.org/10.1016/j.poly.2023.116454

IMEIZ, E4&

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Coordination Solvent Molecules on Single-Molecule Magnetic Behaviors and Nonlinear Optical Properties of Chiral
Zn,Dy Schiff Base Complexes. Inorganic Chemistry, 61, 18510-18523.
https://doi.org/10.1021/acs.inorgchem.2c02743

Pichon, C., Suaud, N., Duhayon, C., Guihéry, N. and Sutter, J.-P. (2018) Cyano-Bridged Fe(Il)-Cr(I11) Single-Chain
Magnet Based on Pentagonal Bipyramid Units: On the Added Value of Aligned Axial Anisotropy. Journal of the
American Chemical Society, 140, 7698-7704. https://doi.org/10.1021/jacs.8b03891

Biswas, S., Das, S., Acharya, J., Kumar, V., van Leusen, J., Kogerler, P., Herrera, J.M., Colacio, E. and Chandrasekhar,
V. (2017) Homometallic Dy"' Complexes of Varying Nuclearity from 2 to 21: Synthesis, Structure, and Magnetism.
Chemistry—A European Journal, 23, 5154-5170. https://doi.org/10.1002/chem.201700471

Sengar, M. and Narula, A.K. (2019) Luminescence Sensitization of Eu(l1l) Complexes with Aromatic Schiff Base and
N,N’-Donor Heterocyclic Ligands: Synthesis, Luminescent Properties and Energy Transfer. Journal of Fluorescence,
29, 111-120. https://doi.org/10.1007/s10895-018-2315-3

Nematirad, M., Gee, W.J., Langley, S.K., Chilton, N.F., Moubaraki, B., Murray, K.S. and Batten, S.R. (2012) Single
Molecule Magnetism in a Mu-Phenolato Dinuclear Lanthanide Motif Ligated by Heptadentate Schiff Base Ligands.
Dalton Transactions, 41, 13711-13715. https://doi.org/10.1039/c2dt31929b

El Rez, B., Liu, J., Béreau, V., Duhayon, C., Horino, Y., Suzuki, T., Coolen, L. and Sutter, J.-P. (2020) Concomitant
Emergence of Circularly Polarized Luminescence and Single-Molecule Magnet Behavior in Chiral-at-Metal Dy Com-
plex. Inorganic Chemistry Frontiers, 7, 4527-4534. https://doi.org/10.1039/D0QI00919A

Mondal, K.C., Sundt, A., Lan, Y., Kostakis, G.E., Waldmann, O., Ungur, L., Chibotaru, L.F., Anson, C.E. and Powell,
A.K. (2012) Coexistence of Distinct Single-lon and Exchange-Based Mechanisms for Blocking of Magnetization in a
Coll2DyllI2 Single-Molecule Magnet. Angewandte Chemie International Edition, 51, 7550-7554.
https://doi.org/10.1002/anie.201201478

Pospieszna-Markiewicz, 1., Fik-Jaskolka, M.A., Hnatejko, Z., Patroniak, V. and Kubicki, M. (2022) Synthesis and
Characterization of Lanthanide Metal lon Complexes of New Polydentate Hydrazone Schiff Base Ligand. Molecules,
27, 307-321. https://doi.org/10.3390/molecules27238390

Duan, Y.-Y., Wu, D.-F., Chen, H.-H., Wang, Y.-J., Li, L., Gao, H.-L. and Cui, J.-Z. (2022) New Dinuclear Lanthanide
Complexes Derived from Schiff Base Ligand and S-Diketonate Co-Ligand: Synthesis, Crystal Structures, Luminescent
and Magnetic Properties. Polyhedron, 225, 116070-116078. https://doi.org/10.1016/j.poly.2022.116070

Jiang, Y., Dey, S., Ke, H., Yang, Y., Sun, L., Xie, G., Chen, S. and Rajaraman, G. (2023) Steric Hindrance Effect of
Schiff-Base Ligands on Magnetic Relaxation Dynamics and Emissive Behavior of Two Dinuclear Dysprosium Com-
plexes. Journal of Rare Earths, 41, 1049-1057. https://doi.org/10.1016/j.jre.2022.04.019

Yu, S., Hu, H., Chen, Y., Chen, Z., Zhang, Z., Ding, M.-M., Zhang, Y.-Q., Liu, D., Liang, Y. and Liang, F. (2021) Ac-
id and Alkali-Resistant Dy, Coordination Clusters: Synthesis, Structure and Slow Magnetic Relaxation Behaviors.
Journal of Materials Chemistry C, 9, 3854-3862. https://doi.org/10.1039/DOTC03250F

Yu, S., Chen, C., Zhang, Y., Liang, Y., Hu, H.-C., Zou, H.-H., Liu, D., Liang, F. and Chen, Z. (2022) Assembly Stu-
dies of Two Planar Dy, Single-Molecule Magnets. Crystal Growth & Design, 22, 7461-7468.
https://doi.org/10.1021/acs.cqd.2c01040

Wang, W.M., Wu, Z.L. and Cui, J.Z. (2021) Molecular Assemblies from Linear-Shaped Ln(4) Clusters to Ln(8) Clus-
ters Using Different Beta-Diketonates: Disparate Magnetocaloric Effects and Single-Molecule Magnet Behaviours.
Dalton Transactions, 50, 12931-12943. https://doi.org/10.1039/D1DT01344K

Wang, W., Qiao, N., Xin, X., Yang, C., Chen, Y., Dong, S. and Zhang, C. (2022) New Wheel-Shaped Lng Clusters for
Conversion of CO, and Magnetic Properties. Journal of Rare Earths, 41, 1574-1582.
https://doi.org/10.1016/j.jre.2022.09.012

Li, W.-Q., Pan, Q.-Y., Ni, Q.-L., Li, S.-M., Gui, L.-C. and Wang, X.-J. (2023) Synthesis, Structure, and Magnetic
Properties of Homometallic Mono-, Penta-, and Hexanuclear Dysprosium Complexes. Crystal Growth & Design, 23,
4313-4321. https://doi.org/10.1021/acs.cqd.3c00115

Mohapatra, R.K., Das, P.K., Pradhan, M.K., Maihub, A.A. and El-ajaily, M.M. (2018) Biological Aspects of Schiff
Base-Metal Complexes Derived from Benzaldehydes: An Overview. Journal of the Iranian Chemical Society, 15,
2193-2227. https://doi.org/10.1007/s13738-018-1411-2

Yang, S., Wang, X., Hu, Z. and Guo, D. (2021) AIE and ESIPT Schiff Base Ligands and Corresponding Eu(l1l) Com-
plexes: Multiple-Color and Fluorescence Properties. Colloids and Surfaces A: Physicochemical and Engineering As-
pects, 615, Article ID: 126293. https://doi.org/10.1016/j.colsurfa.2021.126293

Reis-Dennis, S. (2020) Synthesis, Fluorescence Properties and F~ Detection Performance of Eu(l1l) Complexes Based
on the Novel Coumarin Schiff Base Derivatives. Monash Bioethics Review, 38, 83-86.

Alexandropoulos, D.l., Cunha-Silva, L., Escuer, A. and Stamatatos, T.C. (2014) New Classes of Ferromagnetic Mate-

DOI: 10.12677/japc.2023.124032 329 YERAL i


https://doi.org/10.12677/japc.2023.124032
https://doi.org/10.1021/acs.inorgchem.2c02743
https://doi.org/10.1021/jacs.8b03891
https://doi.org/10.1002/chem.201700471
https://doi.org/10.1007/s10895-018-2315-3
https://doi.org/10.1039/c2dt31929b
https://doi.org/10.1039/D0QI00919A
https://doi.org/10.1002/anie.201201478
https://doi.org/10.3390/molecules27238390
https://doi.org/10.1016/j.poly.2022.116070
https://doi.org/10.1016/j.jre.2022.04.019
https://doi.org/10.1039/D0TC03250F
https://doi.org/10.1021/acs.cgd.2c01040
https://doi.org/10.1039/D1DT01344K
https://doi.org/10.1016/j.jre.2022.09.012
https://doi.org/10.1021/acs.cgd.3c00115
https://doi.org/10.1007/s13738-018-1411-2
https://doi.org/10.1016/j.colsurfa.2021.126293

IMEIZ, E4&

[26]
[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

rials with Exclusively End-On Azido Bridges: From Single-Molecule Magnets to 2D Molecule-Based Magnets. Che-
mistry, 20, 13860-13864. https://doi.org/10.1002/chem.201403815

Wernsdorfer, W. and Sessoli, R. (1999) Quantum Phase Interference and Parity Effects in Magnetic Molecular Clusters.
Science, 284, 133-135. https://doi.org/10.1126/science.284.5411.133

Bogani, L. and Wernsdorfer, W. (2008) Molecular Spintronics Using Single-Molecule Magnets. Nature Materials, 7,
179-186. https://doi.org/10.1038/nmat2133

Mannini, M., Pineider, F., Sainctavit, P., Danieli, C., Otero, E., Sciancalepore, C., Talarico, A.M., Arrio, M.A., Cornia,
A., Gatteschi, D. and Sessoli, R. (2009) Magnetic Memory of a Single-Molecule Quantum Magnet Wired to a Gold
Surface. Nature Materials, 8, 194-197. https://doi.org/10.1038/nmat2374

Al-Musawi, S., Ibraheem, S., Abdul Mahdi, S., Albukhaty, S., Haider, A.J., Kadhim, A.A., Kadhim, K.A., Kadhim,
H.A. and Al-Karagoly, H. (2021) Smart Nanoformulation Based on Polymeric Magnetic Nanoparticles and Vincristine
Drug: A Novel Therapy for Apoptotic Gene Expression in Tumors. Life (Basel), 11, Article No. 71.
https://doi.org/10.3390/1ife11010071

Liu, L., Wang, Y., Guo, X., Zhao, J. and Zhou, S. (2020) A Biomimetic Polymer Magnetic Nanocarrier Polarizing
Tumor-Associated Macrophages for Potentiating Immunotherapy. Small, 16, 2003543-2003554.
https://doi.org/10.1002/smll.202003543

Murugesu, M., Habrych, M., Wernsdorfer, W., Abboud, K.A. and Christou, G. (2004) Single-Molecule Magnets: A
Mn,s Complex with a Record S = 51/2 Spin for a Molecular Species. Journal of the American Chemical Society, 126,
4766-4767. https://doi.org/10.1021/ja0316824

Ako, A.M., Hewitt, 1.J., Mereacre, V., Clérac, R., Wernsdorfer, W., Anson, C.E. and Powell, A.K. (2006) A Ferromag-
netically Coupled Mnyq Aggregate with a Record S = 83/2 Ground Spin State. Angewandte Chemie, 118, 5048-5051.
https://doi.org/10.1002/ange.200601467

Milios, C.J., Vinslava, A., Wernsdorfer, W., Moggach, S., Parsons, S., Perlepes, S.P., Christou, G. and Brechin, E.K.
(2007) A Record Anisotropy Barrier for a Single-Molecule Magnet. Journal of the American Chemical Society, 129,
2754-2755. https://doi.org/10.1021/ja068961m

Zhao, J.-Y., Yang, C., Bian, X.-Y., Qiu, J., Ren, S.-Y. and Fang, M. (2023) A Tetranuclear Er(l11)-Based Cluster with
Bifunctional Properties: Efficient Conversion of CO, and Slow Magnetic Relaxation Behavior. Inorganica Chimica
Acta, 556, 121560-121567. https://doi.org/10.1016/j.ica.2023.121560

Chen, Y.C., Guo, F.S., Liu, J.L., Leng, J.D., Vrabel, P., Orendac, M., Prokleska, J., Sechovsky, V. and Tong, M.L.
(2014) Switching of the Magnetocaloric Effect of Mn(I1) Glycolate by Water Molecules. Chemistry, 20, 3029-3035.
https://doi.org/10.1002/chem.201304423

Chen, Y.-C., Prokleska, J., Xu, W.-J., Liu, J.-L., Liu, J., Zhang, W.-X., Jia, J.-H., Sechovsky, V. and Tong, M.-L.
(2015) A Brilliant Cryogenic Magnetic Coolant: Magnetic and Magnetocaloric Study of Ferromagnetically Coupled
GdF;. Journal of Materials Chemistry C, 3, 12206-12211. https://doi.org/10.1039/C5TC02352A

Wang, W.-M., Yue, R.-X., Gao, Y., Wang, M.-J., Hao, S.-S., Shi, Y., Kang, X.-M. and Wu, Z.-L. (2019) Large Mag-

netocaloric Effect and Remarkable Single-Molecule-Magnet Behavior in Triangle-Assembled Ln}' Clusters. New

Journal of Chemistry, 43, 16639-16646. https://doi.org/10.1039/C9NJ03921]

Chen, Y.C., Guo, F.S., Zheng, Y.Z., Liu, J.L., Leng, J.D., Tarasenko, R., Orendac, M., Prokleska, J., Sechovsky, V.
and Tong, M.L. (2013) Gadolinium(l11)-Hydroxy Ladders Trapped in Succinate Frameworks with Optimized Magne-
tocaloric Effect. Chemistry, 19, 13504-13510. https://doi.org/10.1002/chem.201301221

Wang, W.-M., Qiao, N., Xin, X.-Y., Wu, Z.-L. and Cui, J.-Z. (2022) Octanuclear Ln(l11)-Based Clusters Assembled by
a Polydentate Schiff Base Ligand and a S-Diketone Co-Ligand: Efficient Conversion of CO, to Cyclic Carbonates and
Large Magnetocaloric Effect. Crystal Growth & Design, 23, 87-95. https://doi.org/10.1021/acs.cqd.2c00746

Ishikawa, N., Sugita, M., Ishikawa, T., Koshihara, S.Y. and Kaizu, Y. (2003) Lanthanide Double-Decker Complexes
Functioning as Magnets at the Single-Molecular Level. Journal of the American Chemical Society, 125, 8694-8695.
https://doi.org/10.1021/ja029629n

Blagg, R.J., Tuna, F., Mclnnes, E.J. and Winpenny, R.E. (2011) Pentametallic Lanthanide-Alkoxide Square-Based Py-
ramids: High Energy Barrier for Thermal Relaxation in A Holmium Single Molecule Magnet. Chemical Communica-
tions (Camb), 47, 10587-10589. https://doi.org/10.1039/c1cc14186d

Abbas, G., Kostakis, G.E., Lan, Y. and Powell, A.K. (2012) Synthesis and Characterization of Isostructural Tetranuc-
lear Lanthanide Complexes [Lny(us-OH),(@ampdH,)2(piv)10]-4CHSCN (Ln = Sm, Eu, Gd, Tb, Dy, Ho, Er). Polyhedron,
41, 1-6. https://doi.org/10.1016/j.poly.2012.03.022

Zou, X., Yan, P., Dong, Y., Luan, F. and Li, G. (2015) Magnetic Dynamics of Two Salen Type Dy, Complexes Mod-
ulated by Coordination Geometry. RSC Advances, 5, 96573-96579. https://doi.org/10.1039/C5RA18244A

DOI: 10.12677/japc.2023.124032 330 YERAL i


https://doi.org/10.12677/japc.2023.124032
https://doi.org/10.1002/chem.201403815
https://doi.org/10.1126/science.284.5411.133
https://doi.org/10.1038/nmat2133
https://doi.org/10.1038/nmat2374
https://doi.org/10.3390/life11010071
https://doi.org/10.1002/smll.202003543
https://doi.org/10.1021/ja0316824
https://doi.org/10.1002/ange.200601467
https://doi.org/10.1021/ja068961m
https://doi.org/10.1016/j.ica.2023.121560
https://doi.org/10.1002/chem.201304423
https://doi.org/10.1039/C5TC02352A
https://doi.org/10.1039/C9NJ03921J
https://doi.org/10.1002/chem.201301221
https://doi.org/10.1021/acs.cgd.2c00746
https://doi.org/10.1021/ja029629n
https://doi.org/10.1039/c1cc14186d
https://doi.org/10.1016/j.poly.2012.03.022
https://doi.org/10.1039/C5RA18244A

IMEIZ, E4&

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

Wu, J., Li, X.-L., La Droitte, L., Cador, O., Le Guennic, B. and Tang, J. (2021) Coordination Anion Effects on the
Geometry and Magnetic Interaction of Binuclear Dy, Single-Molecule Magnets. Dalton Transactions, 50, 15027-15035.
https://doi.org/10.1039/D1DT02071D

Wu, H., Li, M., Xia, Z., Montigaud, V., Cador, O., Le Guennic, B., Ke, H., Wang, W., Xie, G., Chen, S. and Gao, S.
(2021) High Temperature Quantum Tunnelling of Magnetization and Thousand Kelvin Anisotropy Barrier in a Dy,
Single-Molecule Magnet. Chemical Communications, 57, 371-374. https://doi.org/10.1039/DOCC06993K

Wang, W.-M., Zhao, X.-Y., Qiao, H., Bai, L., Han, H.-F., Fang, M., Wu, Z.-L. and Zou, J.-Y. (2017) Modulating the
Single-Molecule Magnet Behaviour in Phenoxo-O Bridged Dy, Systems via Subtle Structural Variations. Journal of
Solid State Chemistry, 253, 154-160. https://doi.org/10.1016/j.jssc.2017.05.038

Wang, W.M., Qiao, W.Z., Zhang, H.X., Wang, S.Y., Nie, Y.Y., Chen, H.M,, Liu, Z., Gao, H.L., Cui, J.Z. and Zhao, B.
(2016) Structures and Magnetic Properties of Several Phenoxo-O Bridged Dinuclear Lanthanide Complexes: Dy De-
rivatives Displaying Substituent Dependent Magnetic Relaxation Behavior. Dalton Transactions, 45, 8182-8191.
https://doi.org/10.1039/C6DT00220J

Xue, Y.-S., He, Y.-K., Liu, Y.-J., Zhang, H.-X., He, Y.-L. and Wang, W.-M. (2018) Structures, Luminescence and
Magnetic Properties of Four Phenoxo-O Bridged Ln, Compounds: Distinct Single-Molecule Magnets Behaviors Were
Observed in Two Th, Compounds. Inorganic Chemistry Communications, 90, 22-25.
https://doi.org/10.1016/j.inoche.2018.01.024

Gao, F., Zhang, Y.-Q., Sun, W, Liu, H. and Chen, X. (2018) Syntheses, Structures and Magnetic Properties of Macro-
cyclic Schiff Base-Supported Homodinuclear Lanthanide Complexes. Dalton Transactions, 47, 11696-11704.
https://doi.org/10.1039/C8DT02243G

Khan, A., Fuhr, O., Akhtar, M.N., Lan, Y., Thomas, M. and Powell, A.K. (2020) Synthesis, Characterization and
Magnetic Studies of Dinuclear Lanthanide Complexes Constructed with a Schiff Base Ligand. Journal of Coordination
Chemistry, 73, 1045-1054. https://doi.org/10.1080/00958972.2020.1759044

Yin, J., Zhang, X.-M., Zhang, X.-M., Gao, H.-L. and Cui, J.-Z. (2021) Near-Infrared Luminescence and Magnetism of
Dinuclear Lanthanide Complexes Constructed from a Schiff-Base and Different s-Diketonate Coligands. Inorganica
Chimica Acta, 525, 120497-1204507. https://doi.org/10.1016/j.ica.2021.120497

Lacelle, T., Brunet, G., Pialat, A., Holmberg, R.J., Lan, Y., Gabidullin, B., Korobkov, 1., Wernsdorfer, W. and Muru-
gesu, M. (2017) Single-Molecule Magnet Behaviour in a Tetranuclear Dy"' Complex Formed from a Novel Tetra-
zine-Centered Hydrazone Schiff Base Ligand. Dalton Transactions, 46, 2471-2478.
https://doi.org/10.1039/C6DT04413A

Yu, S., Hu, Z., Chen, Z., Li, B., Zhang, Y.Q., Liang, Y., Liu, D., Yao, D. and Liang, F. (2019) Two Dy(lll) Sin-
gle-Molecule Magnets with Their Performance Tuned by Schiff Base Ligands. Inorganic Chemistry, 58, 1191-1200.
https://doi.org/10.1021/acs.inorgchem.8b02637

Li, Y.M., Kuang, W.W., Zhu, L.L., Xu, Y. and Yang, P.P. (2016) Two Discrete Ln(12) Shelf-Shaped Clusters: Mag-
netic Studies Reveal a Significant Cryogenic Magnetocaloric Effect and Slow Magnetic Relaxation. European Journal
of Inorganic Chemistry, 2016, 4996-5003. https://doi.org/10.1002/ejic.201600556

Wang, W.-M., Guan, X.-F., Liu, X.-D., Fang, M., Zhang, C.-F., Fang, M. and Wu, Z.-L. (2017) Two Gd, Compounds
Constructed by 8-Hydroxyquinoline Schiff Base Ligands: Synthesis, Structure, and Magnetic Refrigeration. Inorganic
Chemistry Communications, 79, 8-11. https://doi.org/10.1016/j.inoche.2017.03.014

DOI: 10.12677/japc.2023.124032 331 YERAL i


https://doi.org/10.12677/japc.2023.124032
https://doi.org/10.1039/D1DT02071D
https://doi.org/10.1039/D0CC06993K
https://doi.org/10.1016/j.jssc.2017.05.038
https://doi.org/10.1039/C6DT00220J
https://doi.org/10.1016/j.inoche.2018.01.024
https://doi.org/10.1039/C8DT02243G
https://doi.org/10.1080/00958972.2020.1759044
https://doi.org/10.1016/j.ica.2021.120497
https://doi.org/10.1039/C6DT04413A
https://doi.org/10.1021/acs.inorgchem.8b02637
https://doi.org/10.1002/ejic.201600556
https://doi.org/10.1016/j.inoche.2017.03.014

	基于席夫碱配体的多核稀土配合物的研究进展
	摘  要
	关键词
	Research Progresses of Polynuclear Lanthanide Complexes Based on Schiff Ligands
	Abstract
	Keywords
	1. 引言
	2. 多核稀土金属配合物的慢磁弛豫性质
	2.1. 双核稀土金属配合物的慢磁弛豫性质
	2.2. 四核稀土金属配合物的慢磁弛豫性质
	2.3. 六核稀土金属配合物的慢磁弛豫性质

	3. 多核稀土金属配合物的磁致冷性质
	4. 结论
	基金项目
	参考文献

