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Abstract

Schiff-based ligands have a very broad application prospect in the fields of photoelectric materials,
magnetic materials, catalytic activity, analytical chemistry, etc. due to the anisotropy of substi-
tuted groups and the excellent properties of C=N groups. Many lanthanide ions not only have large
ground state spin values, but also have large chain anisotropy characteristics, which make lanthanide
ions an ideal source for the preparation of molecular magnets. Scientists have therefore been
looking forward to using lanthanide ions to build molecular magnets. However, due to the large
radius of lanthanide separation, the lease interaction between lanthanide ions is usually weak,
and it is difficult to obtain molecular magnets of good properties. Introducing 3d transition metals
can not only improve the overall self-bonding ground state of the composite, but also change the
magnetic exchange path of lanthanide. Therefore, the Schiff-based ligand 3d-4f metal complexes
formed by the coupling of the transition metal ions and the lanthanide metal ions usually have
good magnetic properties. This article first introduces the classification of the Schiff-based ligands,
the development of metal complexes, lanthanide-transition synthesis methods, and then accord-
ing to the different transition metal ions, lanthanide-transition complexes can be divided into six
types, focusing on its structure and properties and discussing the application of lanthanide-transition
complexes in the current and the prospects of development in the future.
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Figure 1. Synthesis of Schiff ligands [7] [8] [9
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Figure 2. Schiff-based ligand containing sulfur [11]
E 2. SWEREEA 1]

3. Bt - TEREREAY

HTEE RS T 3d BT, ESRESY—BEA RIEFRDGE. ARy P R
fEf LA T, MR SR EAR IR 4 By IR L AR RO FR R AR AT RE(10] [11] [12]. PEf
WEEF L e a8 T AR LT R MR BARFE B A%, S REC S A AT, RO PR AN A (Y < o
Z IRV EAE R, R om0 B S5 A AN AL 22k A [ T B — Ol Y sl e R B s e o — A
BAK[13]. EAWED TRBAA . ROCHEL LYK BUALh O (S5 M ThBE FIRLLL LU R gt h i 2
RS TS T AR AT AN M. AT, TR R, kLR TS AR, SRk

DOI: 10.12677/japc.2021.103012 124 LY PR A= Svi


https://doi.org/10.12677/japc.2021.103012

L S

FERAR, ARG R < 8 2 1 (R B SE S oA HLIC AR, SR RO RN TC 4 il O R AR AE S B AR v, it
LRI A A B T I EOR R RE, E ok 1 BRI B AT LA .
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Figure 3. Some ligands with pockets [14]
E 3. BoRE “OKR” WECF[14)]

SN E 2R 20 A G E 4B B R IRAR R E 48 BT IRAR TR B BN 1a-O MBI = MIEEC &),
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FX[16].
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VIRA RIFIDET. BB YRR, MR8 S T ARk 4 i1, S5 R R G A
TRICJEREVERE18]0 24 Mn A RS TSI N BIF — AL &b e, B T&E i EER, 523154
JETC & P AR (0 45 R A B 2 M [ 19]

2007 4E, Prasad %5 A4} T H1[Gd(oda);]* (Hyoda = diglycolic acid) A1 Mn* 4L B i) = 4E 7 7 o i B &4
{[Mn(H,0)s][MnGd(oda);],-6H,0} ] — /5L #1[20], @il 4. IR LR R R A R T4 s LA 8
WEVER Gd-Mn &),

Figure 4. Unit cell structure of Gd-Mn [20]
4. Gd-Mn B9 B BEZE[20]

2011 4F, Wang &6 7 AP —4E coordination 5 & 4[Ln,Mn(NIPH)4(H,0),]-6H,0}(Ln = Nd, Eu).
KIS A ST T HoNIPH = S-RH AT R — FR S HLREVERE[21]. RIS, — AN = [Ln,MnOyy] A
HLIGH PN LnOy 2 [ AR R — A MnOg 2 TH AR A i, &A1 i B A -0-0-C-O- M i& 2 [Ln,MnO,)-
(O-C-O),-[Ln;MnOyg o FLATEE G IR I IR ERMEAVRRIFR GIER, it — & U DI R 2558 1 kAt o
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Figure 5. Gd-Cu heteronuclear metal complex with Schiff-based as
ligand [22]
B 5. UERMBARMAR Gd-Cu RZERBERE&Y(22]

2004 4E, S. Osa % NESERIE T 3d-4f B> T HIAA[Cu"LTb  (hfac),],, BES T AV 7 HES IS B, 4
JaE BT (R VR RS A TR 1 L8R TG B 0 5% ) S P o AR B 46 8 15 307 e AR X A T WA e 3R AT 4
PEALTE, TSRS A 7, = 2.7 x 10 s, HAF AR Ugp=21 K[23].

2010 4F, Wang & NA KT — M EA Z4EMFLE MM =48 Sm-Cu, & B K EW[24]. W T 440k
AR X AT, EEALREMS P2, M R RN R . TEXMEA R A, R A h
SEL g BT 7 SOERVY A Sm JRF, TERHY ¢ Sl = 4E Sm-CO, ¥ Ao 2,5-MEnE — R IR h B A
BREER AR T AR T, IR b B A =LA
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Figure 6. Synthesis of ferrocene-based compounds [25]
B 6. ZrRSKENEMMA (25

Akitsu ZE NE& T — RV 57 &8l R &4 {Ln(DMF)4(H,0);Fe(CN)s-H,0} (Ln = Ce, Nd, Sm, Gd, Tb,
Dy, Ho A1 Er; DMF = NN’ " F 3L Fi %) [26]. 7E 3d-4f A R, Nd-N-C 8 Fl 4t & RE A8k nl R 2>
PRI AR . R5 )R, Nd-Fe A7 A 9AT GE R B0 H YL SURE 1

324. B -HREBEEY

IS Z AN 3d74s%, JE oR+2 Fi43. BT Co B T B KPR A fE S AR, 4k
Ln-Co BCArZE G & it %5k BIHRTNIE, Ln-Co Befr B EMRIL T AEH 145+, 3D £4L
ZEK. 2D BRIREE RN 3D SR KB IEZEA[19].

2010 4E, T. Yamaguchi 25 \[271& 8% T — R 573 =% 3d-4f-3d BETERC &4, A 148 F salen 74 R Bl
Bitds, FrA AP I i SR 5% 2 MAFEE SRR BAE A, s - ALRC &Ny TR B A
SEUF (R T, LA R SR IR (R 28 T RIS RE IR R, HREIh TR (] ¢, = 1.52 x 1077s, F2K
fE% U.s=213K.

2011 ¢, Chen %5 A\ LASHMHER - [A]2K — FHBRONICAR, /KON & Rl | LS - FR SR R &
Y2810 YR I S S Y B = 4R T 45 . TR &5 2 (AL P1TE = RER R 4 il Ot R
AR P i

325 B -RRERREY

BRI F NN 3d%s®, S h+2. T RIFMREYE, Lo-Ni &8RN R A2 E T A
() 5%3E , a0 3D[LnNiy(inic)s(N3)»(H,0)5-2H,O (Hinic = isonicotonic acid; Ln = La, Nd, Eu 1 Sm)#l 1D-Ln-Ni
(Ln=Sm M1 Eu), ‘eA1HAG#ENE[19].

2006 4, Cheng %54 —H Pr-Ni IR & BACEY), H o1 3N {(NayNiPr(us-ClO4)(u,-HOCH,CH,0H)
(us-pte)r(H,0)s-4.5H,0} [29]. 1E 4@ TR AL IE-2,4,6- = FRER (Hapte) 7K PV s N, A —Fl i . AR RN =
FIAS[E) 4 @ 20 R RS () = 2 AR & B R B . IXFECA R AR (et 7 i & R A R S %
THAIR 2 & B SR AW A

2012 4F, Fanica Cimpoesu % A\ A#FFVE salen B KRB, A ECH T —RFF% Ni-Ln 5 X% 48
GV, A A Y48 RAAAE R SRR G 1E ARG B AR IR B R G 238 IR 25 1) EFH[30]. (HE T
HFHEEB RN R T T RNATS T, B PR PURBEAESS . AN KEZHETE, ZEFH
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WER ELAEF . BRREAS I8 & AF F BT 3 800 Tsing BEAY, HBL 72005 DA% Bz BRI T3, 35— U L)
d-f DU AR R BIREEVE AT T 585 T o

2015 4£, Zou Hua-Hong %5 N\ F L% 48 sh A1 L& @ i 5 8 AR A RIREL A, &% 7 =MAF
KA HIEL A NioDy,-L', Ni,Ln,-L? (Ln = Tb, Dy)#l Co,Dy,-L*. Ni,Dy,-L' 1 Ni,Dy,-L* Bt &4 2 4> Ni**
BT 24 DY BRI 2 ANECAARLLEL, o NiTTE N 5 BAAL, Dy BTN 9 FRfi[31]. R 24K Co,Dy,-L’
FC A WITE TR b S ARl AL PN 5 BOAZR) Co™ 7, — A4 7 BUfZi Dy’ "7, —> 8 il Dy’”
BT X DURRAC &4 B REE B AR I HH LB (9 B0y T REARAT

3.2.6. HibREREAY

2010 4F, BRAET RS [32] 0L 8- R FEME NRLR, & T 3 S B A Y) ZnyLn (Ln = Nd, Eu,
Tb, Er, Yb), XEEAWH 1 MELE T, 24 2o B 7K 4 A 8- AL A IE . Hd Zn* B 12
6 Fefr, #itEs R 8 Mpi(& 7). MARME AWM RTL, MofeaiE Zn 8 TEi%% B T,
fffk Eu B RLOG, R =, SRR A, DRI i S el AR D e R R
[33].

2017 ¢, Kieran Griffiths 55 A\ [34 181 7 RO N LA 2R 5 1,3- @ 5E-2- AW i hil B ik, 5
REREESE A LB, 9% 4 FIARRIKESY, 5 5/ [ZnLny(L")4(EtOH)e](ClOy), »
[ZnsLn(L")6(OH)(H20)]> [ZnoLiny(L*)2(CO3)2(NO3),(CH;0H),]» [ZnyLiny(OH)(L?)4(OAC),(NO3)(DMF);]. ]
7 A[Zn;Dy,(L")y(EtOH) |(Cl0y), I SR E5 K 1, %45 #0 Eh 2 A4S Zn® 1 2 A Dy " BL K 4 MECARZLRL, o,
A Dy & 8 MR, FA Zn® R 5 WA [35].

Figure 7. Crystal structure of complexes [34]
E 7. RRAMIH SR IRLE1E[34]
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ATREA T AR B H PR B 2 SO ARR E o TR )RS B e i A2 AN R AR & R T 48,
108 1 140 BZSEARE S, HHA REFHIBE.

2012 FE IR TS B LRSS IS . Layfield S54E 2012 EHFFIRIE @ mIE 75
Dy MrECHIXUZ Dy B A5 8), BRI R o AT IR 7 TAE R T 1 LG # - I
EDRIREER R T3 T BT AT R[]

Figure 8. Structure of Dy complex [11]
8. Dy BC &I ME 1]

4.2. ERCTH T EEIR A

HIF M LB TR 4F SEJREH, FrOA B EE R TReg. Ay rm, mhE T Radiik
B, BIESOCRA ROCRE . AR R 75 K IR sl o SRT, B R IR SR Y £f BRIT 2 SERH AN
ERDERIREBURMR, SBOOCRCRIR. Bk, SIARA REHERIIERERTA P T & ke ik,
I BCAA (0 R L RN S i M 2 1 IR AR RE 70, AT B e s e B T ROk RE . JRATTI H 5 A
AR L 51X RO R DIR[37] -

2015 EPEALR A4/ SR R ALIE AR B R AE T BOR R (XA B AT TR TGA 56
BORGE RS IX LR+ - R SRS WRAT TR 8. OF U /R VIR 1+ - R SR &
PhIAT R AF RO EERE,  ThRERRL T THIAT ) R FR98 £ B A5 [13]

2018 4, MM KARIERBA B35 FER L - SRS & RE ST Lo A Jrim: — i,
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T 1R R B R R AE PEAME M S SRCAL Bk, B0 51N B SR AL RE A, W UM R
ARSI Z R EmEREY. BT, A H G CE RS ST fE A H TR R &% 5]
NG, AT ARSI X T E ) d-4f e REC G, AT CLOE R AT E BC S R4S
Mo [, B2 d-4f 6 RS S PRI AROGIEREFI DR B A B 22 10 BR A0 92 B R X [38].

5. &hig

it - AR R B AR BT S R D A S AL S U AT T R AU B O Hik A
ahaityy, T EEE R LRI ORI E AL . T BEVE. B0t BRIV EAE
REIHEAER B B 1 TR AT (0 4f F W RS FLAE ROC AN D5 T BAT SRR A R i, T 7 22 3L I
B B ARV DT I MR I AR RO BT, P ARG L - 1L R e R IS A R A P R A B P A
AR, BTN, BRI AR TSRS TSR, WRHIETE 7R a YN
AVEE . Zar, Mt - SRR S E R E AR T TR TR H R P Al AR e s 5, R RE
g I BB HLECHR, SR AFR )R TG, ATEH H AHOR T 72 TR ARETE, i DA AR RBETER R
Mkt - ER S RIS SR EEZNLE. MESCH BN, Mt - dEREEEEY
& H AR ERTH , BHEAR BT R - SRR SR A, S E LT R e
BHEIOERETSE, AR+ - 1R R E & ) R AR I LE U DS BT RO FE . HARSR A S XA
FAt 2 MRt P b E 27 EOR TR -

LREPRIR, Bt - IR SRS S AR L i, BT TR R AT 2 8] (5 R ARt T V2 B
T FFAE R B REA RS S5O T e K . ASORYE I ISR MR E, 5 25 Sk
R L - R SR RS NN RS, B RS0, ARt - R R SR gk
BORBA IR 2 SR AW BRI 54, IF BIRAUE 2 50 TS AR B (0 BAR cdE . BRAT BT 7T
- RS RSP 1 R A H BB A R RI R 2 (R RIBER, SRR 2 10ME B T E M Ak
HA BEARFFR L RE R DD RERC 54 -

EHEWmHE

FE X B AR HE G EITH (22075152) L7548 w55 % B AR5 42 1 B2 H (BK20190918). L
A HARRLEE R L TH (19KIB430030).
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