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Abstract

Lanthanide-transition metal complexes exhibiting single-molecule magnet behavior possess ex-
ceptional magnetic characteristics, as well as desirable optical, electrical, and catalytic properties
associated with lanthanide and transition metals. These multifaceted attributes render them highly
promising for applications in high-density information storage, quantum computing, and the syn-
thesis of multifunctional magnetic molecular materials. Among the transition metal ions, cobalt
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ions are particularly noteworthy due to their significant magnetic anisotropy, making them pivot-
al for the construction of single-molecule magnets. Consequently, this study aims to provide an
overview of the recent advancements in the investigation of representative lanthanide-cobalt sin-
gle-molecule magnets.
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1. 518

RESEHARIBER, G RAAEEEDRA T EMmER. HardRAT80E B2 1 2K T AL,
WEVERT R E B AE B AR 1) E 2R, EECR AR RN & &R AT kL. B RSN
KIORL (K RST SBBs/N, WENERORE S FE PRS2, RN 2 R A e, R BUR IE S S B 1.
DR 7 R 20T A A RV A R AR R SR THE A7l B, T 2 SE KA A B /oK o B0 T AR
[2]72 — R EA YR IT . AT AHROWEEA RE, TR R R XU A AN 18 st TR AT T AE B 7 15
i+ 0 AR AT fil B S 5 AR TR AE I [3] [4] [5]-

O T ARSI FU iR T 90 ST, AT THR M TRERI B e, ERZMIEZH 3d &
JE I TRER B, RORRIR R R. Sessoli #5408 1 — B BA i HIEHITR G MR RS, IF BRIz
EYEATHMAT Y, (HF I P A SR A R AR BRI S R AT Dy, AR 5 T 32 E
TRKIRBI[6]. 55 3d LI mAHEL, 4F 3+ s B 7 RAR RN 7450, T HRB K I HUE fy sh &
FEA M BOR RN 10 0k, H AT LR e T2 0 R A B A, REWs & Rt M BE R 471 R
Iy HEAR[T] [8] [9]. it i S 7 A K HFEZS B AN S % 1) e 1, T & R o8 1 2 IR B R
IR AR S 8L — 5 [ ROT IR X 2R SR 8 T 2 R S [10], I 1 s P R AR R
T Z A A A T, T DATRI SRAG ORI 2 5 BRI 9 AORE 25 10 e, AT A 24k RE D0 B 1) S < H70
THEAL1].

Table 1. Partially reported rare earth-cobalt single-molecule magnets

F 1 BORENFRL - HhE S FHiE

KA Palk Uik wls VImT/s Te/K  Ref.
[Th,Co'"',(OMe),(teaH),(0,CPh)s(MeOH).] (2) 1 14.3 2.84x10°° [13]
[Dy,Co",(OMe),(teaH),(02CPh),(MeOH),] (3) 0 88.8(2) 5.64x10°° [14]
[Dy,Co",(OMe),(dea),(0,CPh),(MeOH),] (4) 0 102.9 6.05 x 108 [14]
[Dy,Co"',(OMe),(mdea),(0,CPh),(NOs),] (5) 0 78.6 1.03x 1077 [14]
[Dy,Co"',(OMe),(bdea),(O,CPh)4(MeOH),] (6) 0 114.4 3.38x10°® [14]
[Dy,Co"',(OMe),(teaH),(acac),(NO3),] (7) 0 27 81x10° [15]
[Dy,Co"',(OH),(teaH),(acac)s(NOs),]-4H,0 (8) 0 28 7.4%x10° [15]
[Dy,Co"',(OMe),(mdea),(acac)s(NOs),] (9) 0 38 26x10° [15]
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[Co"';Dy,(OMe),(0,CPh-2-Cl),(bdea),(NOs),] (10) 0 114.4 1.8x10°° [16]
[Co",Dy,(OMe),(0,CPh-4-'Bu),(bdea),(NO) 0 110.1 3.8x107° [16]
(MeOH)5] (11) 137.3 56x10°
[Co",Co"Dy(OH)(0,CPh-4-OH)(bdea);(NOs); -7
(MeoH)] (1) 1.5 167.3 3.4x10 [16]
[Co"";Dy,(OMe);(0,CPh-2-CFs)(bdea),(NO)s] (13) 0 1258  14x10° [16]
[Co'",Dy,(mdea),(hfacac)s(0,CCF3)(H;0)] 0 32.9 14x10° [16]
[Co™;Dy;(uz-OH);(0-tol)s(mdea);(NOs),] (14) 0 1169(2)  98x107 7]
[Co"!;Toy(1z5-OH);(0-tol)(mdea),(NO3).] 5 492 66x10" 7
[CO,DY(LY)4(NOg)o(THF),]-4THF (15) 0 157 77x107 e 3 (g
2DY2(L7)4(NO3), 2 117.4 6.2x107"
[Dy,C0,(L?)4(NO3),(DMF),]-2DMF (16) 0 125.1 2.67x10° [19]
[L3,Co",Gd""[NO] (17) 0 27.2 1.7x1077 [20]
0 16.77(4) 3.55x%x107°
[DyZCO (C7H502)8] (18) 0 12727(2) 1.69 x 10*9 [21]
[Co",Dy(TTTT),(MeOH)]NO33MeOH (20) 0 401(13)  1.3(6) x 1070 [22]

[Co",Dy(TTTT),(MeOH)][Co"' (HTTTT]
(NO3),-2.5MeOH-2H,0 (21)

[CozDy5(L*)(pdm);(CH3COO),(CH30H),]

0 536(10) 3.8(10)x10* 20 10 [22]

(NO2),XxCH.OH-yHh0 (22) 0 64.6(1) 1.3(7) x 10°® [23]
[CoDY10(L)s(OAC)15(SCN)2(MeCN),(H,0)4(OH), 0 4.3 1.13x 10:: [24]
(113-OH)4]-2C0(SCN),H,0-2MeCN-2H,0 (24) 25 3.14 x 10

[CoDys;(HBpzs)s(dto)s]- 4CH;CN-2CH,Cl, (25) 0.8 52 3.6x10° [25]
[CosLn,(u5-0)5(1-N3)o(OH),(H,0),(HLE),] (26) 0 7351 1.68x10°® [26]
[Co"',Dy,(OH),(ib)s(bdea),(NO3)4(H,0),]-2MeCN 0 26.6 2.26 x10°° [27]
[C0"';Dy;(u3-OH)4(0,C'Bu)s(teaH);] (NO3),-H,0 2 175 2.3x10°° [28]
[Dy,Co,(2, 3-DCB)10(2, 2’-bpy),] 2 2 7x10° [29]
[Dy,Cog(15-OCH3),(L")4(HL),(OAC),(NO3),(CHLCN),] 0 14.89 1.68 x 1077 [30]

7
o se
[Dy(4-MMNO)(H,0)s][Co(CN)s] 0 595(3) 1.29x10" 50 20  [31]
[Dy,C04(L%)4(NO3),(OH)4(C,HsOH),]-2C,HsOH 0 27.50 3.36x10°° [32]
1l 9 H H H
E'(\:A%(ADE'))/:](;I\)/zltt(:(l)lﬁ"i:;/())zt(ﬂl,l,3":’|V)2(’71'P|V)2(/l3'OH)4 0 125 151 x 107 [33]
[Co"'Dy(CH3CN)o5(L %)3(NO3)4] 3 2.58 3.11x107° [34]
[Co",Dy4(15-OH)(NO3)4(OAC)4(L™)4(DMF),]-2C,HsOH 0 27.8 1.94 x 1077 [35]
[DyCo(CN)g(H,L?)(H,0)(DMF)],:5H,0 1 11.17 1.36x10°° [36]
[Co",Dy;Na(CH;CH,CO0)6(OH)s(NO3)4(H,0),] 0 60.3 9.6x10° [37]
[Dy15C0"Co"'s(OH)14(CO3)o(CH3;CH,CO0)g(dea) 5(H,0)55] O 3.53 6.03x10°° [38]
(PPh,)[Dy,(bbpen),(Co(CN)g)]-3.5MeCN 0 62900) 20 15 [39]
2 982(14)

[Ni(L**)Dy(H,0)4][Co(CN)¢]-3H,0 0.8 47.02 6.7x10°° [40]
E'I\Dﬂxé(op{'Z)ig]{szaCoz(pyzha)e(*pyzha)(NOa)z(HzO) 0 1.46 24 %105 [41]
Dy[Co"(CN)] 2 58.3(5)  1.76(13) x 10°° [42]
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[(L*)4Ru,CO,] (BF )4 3 1258 3.1x10° [43]
[Nd(18-crown-6)(H,0)4][Co(CN)e]-2H,0 0.8 37.0 2.9x1078 [44]
[Co"'4Dys(L")a(1s-0)(1-OMe),(1t1, 3-OAC)4(H20)2(NOs),] - 0 735 9.40 x 10:; [45]
NO;-3CH30H1.5H,0 347 6.91 x 10

[Co",Gd(OH),(chp)4(saloh)s(H,0)(MeCN)(Solv)] 2 86 6.95 x 10722 [46]
[Co",Dy(OH),(chp)4(saloh)s(H,0)(MeCN)(Solv)] 2 66 3.43x 107 [46]
[Co"'Dy (R-HL®)(hfac)e] 15 ggzg ‘2_77 " 11%1160 [47]
[Co,Eu(NO3)(Piv)g(EtPy),] 1 4 47%x10°° [48]
[LCoGdCoL"]NO, 0 295 13x10” [49]
[LYCoYCoLY]NO, CH;0H 2 51.3 2x10° [49]
[LYCoGdCoL"]ClO,2CHCl,4 0 29.4 1.47 x 1077 [49]
[L*CoGdCoL"](CsHF40y) 1 21.4 150 x 107 [49]
Co(u-L®)(u-CCl;CO0) Y (NOs),] 1.2 8.4(6) 3.2(4)x 10°® [50]
[Co(u-L*)(u-CH5CO0)Y (NO3),]-CHsCN 1.2 11.0(4) 2.5(2) x10°° [50]
[Co(u-L"®)(u-PhCOO)Y (NO5),]-3CH;CN-2H,0 1.2 13.7(8) 2.6(4) x 10°° [50]
[Co(u-L™®)-(1-'BuCOO) Y (NO,),]-CHCl5-2H,0 1.2 18.7(6) 7.4(9) x 1077 [50]

Hib = isobutyric acid; 2, 3-HDCB = 2, 3-dichlorobenzoic acid; 2,2’-bpy = 2,2’-bipyridine;

H,L’ = 3-amino-1,2-propanediol with 2-hydroxy-1-naphthaldehyde; 4-MMNO = 4-methylmorpholine N-oxide;

H,L® = 2-(((2-hydroxy-3-methoxybenzyl) imino)methyl)-4-methoxyphenol;

H,L® = 2-((2-hydroxy-3-methoxybenzylidene)amino)benzoic acid;

Piv = (u-OH,)(0,CCMe3)4(HO,CCMe,),; HL = 8-hydroxyquinoline;

H,L™ = (E)-1-(((2-(hydroxymethyl)phenyl)imino)methyl)nap-hthalen-2-ol;

H,L' = 2,6-diylbis(ethan-1-yl-1-ylidene)-di(isonicotinohydrazide); H,dea = diethanolamine;

H,bbpen = N, N’-bis(2-hydroxybenzyl)-N, N’-bis(2-picolyl)ethylene diamine);

H,LY = N, N-ethylenebis(3-methoxysalicylaldiimine); H,pyzha = pyrazinehydroxamic acid; Hpyzic = pyrazinic acid;
HL = bis(tridentate) pyrazolate-bridged ligand; H,L® = 3-methoxysalicyl-aldehyde with 2-amino-2-methyl-1-propanol;
Hchp = deprotonated 6-chloro-2-hydroxypyridine; Hpsaloh = 3,5-ditert-butylsalicylic acid;

HL® = chiral nitronyl-nitroxide ligands; EtPy = 2-ethynylpyridine; HsL'" = 2-hydroxy3-methoxybenzaldehyde (o-vanillin)
with N, N, N”’-trimethylphosphorothioictrihydrazide, P(S)[NMe-NH,]s;

H,L'® = Fe[(CsH4){-C(Me)=N-N=CH-CgH;-2-OH-3-OCH,}],

fER - PR TR, SAE M LR SR R TR IR R 2. R TAE
d $UE EAFAE 7 AT, Hi s 3 AR, BT HRARAKNE fish & H A e - JUERE
FEXTEL5E, A5 LB A BOR MR 17 5 1k, SONBETERP R0 . o€ 1) B EE0R T [12]. AMTHFI X
SORR AR T F R Co' BB BT EUCH B0 TR . I, Co'' A S LR Co"', Co™ FERCA I AR A
HAYWHLNE, 5INF] 3d-4f FI3F i ik ol BIRRRE RO PE R, RENE A AN & TR 57 [13]. ®EHA, 7
KEM T - B THIAPERE(R 1), Bk, 7 Z0H L - 80 T REREEAT A9V R 2, A 29 4
TR - Bl R T RAAGE A R I T

2. Bt - SR THIEMRIER
2.1. WHREL & o3 F R A

[Co,Ln, ) 24 By FREAR A - - &k o) FREAR P BB sk 4, U Langley BRERZH & R T £ Ff
WAHBURIME Co" I[Co,Ln ] B B 4> F-HiAK . 7E 2012 4F, Langley PR RIE T = HAG A [ 5549 1) 3d-4f
BEY, NS FRAITTH KI T A AFEK ST, [Ln",Co",(OMe),(teaH),(0,CPh),
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(MeOH),] (NO3)»»MeOH-H,0 (Ln = Gd (1a), Tb (2a), Dy (3a), teaH = =Zfi%, O,CPh = Z#HER)Al
[Ln"',Co"',(OMe),(teaH),(0,CPh),(MeOH),(NO3),]-MeOH-H,0 (Ln = Gd (1b), Tb (2b), and Dy (3b)), HFhA
[7] (#1531 2 T 85K J L F-AR T, B 5 Dy Az () FR RS R[], 5 S05E 4540 La~3a WP 7, iR 474 1b~3b
NS (15 1) BCAY) 3 MASRBEAL 2R I SR RS 5 7E 20 K LU K1 3L HH A3 230 AR P88 4t
(% 2(2)), & REMHEFRYARIUAHBN A MEL2 N 88.8 K (K 2()), KRILLASL, BAEM 2 1EFH T
A IUEATE S, H4E 1 kOe (IS T, HAMKAERIETHE 143 K, TECEY) 1 AERNERT LN AR
SFEATA BAEH[13].

Figure 1. Molecular structure diagram of complex 3
1. Be&Y) 3 M FLEHiE

-3 o B

—— Arrehenius
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-10

0.1 0.2
T'/K!

Figure 2. (a) Frequency dependence of the out-of-phase (") ac magnetic susceptibilities for complex 3 collected under a 0
Oe dc field; (b) Plots of In(t) vs T~* for complex 3 under 0 Oe. The solid line is fitted with the Arrhenius law

2.(a) L&Y 3EFIH TIRRKBMAVERITRMMUE ; () T THE A 3 AT T BT EMEREELE.
Elrh s AU AER
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2014 F, AT ECAAR Hatea 43731 &5 4 il 2 % (H dea) . N-FFJE — 2 % i (H,mdea) 5 N-1E T3 2,
i (Hybdea), JERL THREAY) 4. 5 A1 6, MMM T BAZ ORI SAEY 1 M, EERXHE TR

HEW4~6 h, BFRTIEARKA TAEMECABE, B4R T R AR AE T aifi AR (E 3). i
G 4~6 FRILH B T LARAT 8 HAE R N R A e e Re 22 73 70l 102.9 K, 78.6 K LU 114.4 K [14].

Figure 3. Molecular structure diagram of complex 4 (a), complex 5 (b), complex 6 (c)

B3 A4, 5(b) 6N FEHE
2013 4, AATIA A L0 P9 (acac) R EUR S R EC A, B RIFEAS 2] 1 = A 1 57 & IR Bl 540
2

[Dy"'2Co'"',(OMe),(teaH) (acac)s(NOs),] (7). [Dy",Co"'2(OH),(teaH),(acac)s(NO;),]-4H0 (8), and [Dy",Co"
(OMe),(mdea),(acac),(NO3),] (9) (K 4(a)~ K 4(c)). BT T = HEEH LR, = &K

It B3 T REARAT 9 HAEOR R % ) S R RE 2243 30l Dy 27 K 28 K LA 38 K (] 4(d)) [15].

(®)

@ T

In (7)

L L
0.4 0.5

0.1 0.2 03
T/K?!

Figure 4. Molecular structure diagram of complex 7 (a), complex 8 (b), complex 9 (c); (d) Plots of In(t) vs T * for complex

7~9 under 0 Oe. The solid line is fitted with the Arrhenius law
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7 2015 4%, AATSEH 1 2 JoBEE R AR Hobdea DA DURHRIRICAR 2-SOR IR 4-BUT HRHR., 4-
FREER IR 2-( =53 R F IR A& R TECAY) 10~13 (& 5). ARRARSAC AR, &Y
10~13 Y SHRTRE B 15 575 4 I S I L Y RO AROSURT il P2 Al (HLC &) 12 10 kg 15 5 IR AR 3
WE(E, @AM 1.5 KOe HIfAEY), Erl ARG S . BLAY) 10~13 SHRILH BRI & n 7P RE
2, 518 1158 K. (110.1 K A1137.3K). 167.3 K fi1 125.8 K, {EFLA%) 10 A1 13 Hf i T i TR HAFLE,
S CHERY TR S &R 2, AW 11 AR R (K 6). MR &Y 12 1Y),
1.8 K LA LA MRS IZAT N, BRI AMEC A 10~13 7F 1.8 K LA 35 AR W2 2 flf it I 5[ 16] -

(b)

(d)

Figure 5. Molecular structure diagram of complex 10 (a), complex 11 (b), complex 12 (c), complex 13 (d)
5. BLA4 10 (@), 11 (b). 12 (c)\ 13 ()AIPD FL&EHE

o ﬁa‘:ﬂé?ﬁﬂ\
l R T
] o ° - o
-2 vi'v: 2 v W
] L | °
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g | 4Ry . 10
-6 ] e 11 (FP)
] A 11(SP)
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T/K!

Figure 6. Plots of In(t) vs T * for complex 10~13. The solid line is fitted with the Arrhenius law
E 6. BLAY 10~13 AUt IERT EIRERE TILE.. ERILAINEER
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Langley ¥R ZH7E 2017 434 F) A BC A4 4% B 2L 2K B R (o-tol) LA ¢ Homdea & i 1 — #il il &
[Co",Dy"",(uz-OH),(0-tol), (mdea), (NOs),] (14) (Kl 7(a)), ZmMIALEIFLRM, B 14 B T 205
BATH, i Inr)vs THEIAT AL, 7E 6 K DL LRI AR 5t B #2, 7E 5.5 K LUK, HILT &R % L
S HAm B RE, Sl A XWEHBHA AL 116.9 K (14 7(b)) [17].

®) , /
"
24
4
E
= 6 @ Data Points
e EIT
= QTM
s Orbach
-8
-10

T T T T T T T T T 1
0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55
TY/K?

Figure 7. (a) Molecular structure diagram of complex 14; (b) Plots of In(t) vs T * for complex 14

E 7. () BL&Y 14 D FEHE; (b) Bia1 14 Bt gt EREEE T L E

BT LA Co' sk AL 3d-4f B0 FREVRSL, S Co" HUIIERY 3d-4f B4y TR MR BRI L
ok . 2012 4F, Powell 4L A K T — I AL & 90 [Co,Dya(LY)a(NO3)o(THF),]-4THF (15, HoL' =
2-((2-hydroxyphenylimino) methyl)-6-methoxyphenol), %%t FR F e & 4 b DU AN 4 8 7 il ik (LY i
B, T2 RUNGOIR B3 PSR (] 8(a)). FEFEIRIA T, SCU R A SR R FR LA 3215 5 B R SR i 2
B, (6 Debye B M5 22 SV B A XGRS, £ 1.6 K-8 KIEH KN, U, =157K,
1, =7.7x10", M7 18~22 KJEE M U, = 1174 K, 1,=6.6 x 10" s (%] 8(h)). FEREEILMA T, HAE
4 K Bl 2R I HH AR R R 1R 2 (1<) 9) [18].

0.

00 01 02 03 04 05 06 07
T'/K!

Figure 8. (a) Molecular structure diagram of complex 15; (b) Plots of In(t) vs T * for complex 15

8. (a) BEL&Y 15 W TLEME; (b) ELaY) 15 Bt IRRTiEIRER E 3 L E
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Figure 9. Temperature-dependent magnetic hysteresis loops of 15 below 4 K and a sweep rate of
the external magnetic field of 235 mTs™*

B 9. BAY 15 7R T 4 K BAURBRBIMELIHE L. SMEIARAER 235 mTs™

2017 4, ARARIALE Powell TBAL I HEA_EXTHCIATEST TI8M, A 5T B A [Dy,Coa(L)s(NO),
(DMF),]-2DMF (16. H,L?= =(E)-2-ethoxy-6-(((2-hydroxyphenyl)imino)methyl) phenol)) (/4] 10), 7E%E#F,
ACPREA B HH I BH B (R B AN AR A . FEIR SN 2.6 K HAIZE 9 1 hz I, o] DAWLER 31 45 5 1
B, RHZF M EE RN A XA 1S BIHLAE 2 U = 125.1 Ko BEAk, IEXTEC A 16 JEAT T WA 171 22 K,
KRIVFLAE 1.8 K LR ARV 5 2Bk [ £k [19] -

Figure 10. Molecular structure diagram of complex 16

10. L&Y 16 B95Y FEEHIE

22. EEB RS THiME

£ 2007 4F, Vadapalli Chandrasekhar £ A\ FH it 4:(S)P[N(Me)N = CH—CgH3-2-OH-3-OMe]; (HsL3) &
BT 85— Co"-Ln" B2 TR [L3,C0",Gd "] [NOg] (17) (14 11(a)). Z=KE A2 B e LR T
=B FRAASE MR, =ANERE FHA R4, Co' e THdhp =wama, im cd" 4T
TR . SRR IR I, FLAY 17 FER AN N I SR RS 22 Uer N 27.2 K, $RHTIH T
70=1.7x 107" s (/& 11(b)) [20]-
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Figure 11. (a) Molecular structure diagram of [L3,Co",Gd"'][NOs]; (b) Plots of In(t) vs T* for complex 17 under
0 Oe. The solid line is fitted with the Arrhenius law

& 11. (a) [L3,Co",Gd""[[NO:] 4> FLEMIE; (b) ELAY 17 ERIMNEIA T GE BRERETLE . Bt
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Figure 12. (a) Molecular structure diagram of complex 18; (b) Coordination environment of metal ions in complex 18
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Figure 13. (a) Temperature dependence of ac susceptibility of complex 19; (b) Plots of In(t) vs T * for complex 18
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A, &

7£ 2015 4, FH4RHEBA AR TS Y[Dy",Co"(C/H50,)s]-6H,0 (Ln=Dy (18), Tb (19), C;HsO, =
N-(2-Z A 5E)-2- 3 F K Ik R%) (141 12(a)), Dy" RIBCA SR BN IU 5 B AL, Co" At i iy )\ T A ¥y 78
(1 12(b)). FECE9 19 H, R FERIA SEEE AN R 05 5 7E 5 K LUN A RIS M,  BE 60 600 Oe
WM A b, RBH T HAFEPOE & TR 5 (K 13(a)). MAERLAY) 18 /£ 1.9 K~16 K FITEHE PRI
PN BT b %5 B2, FIF Arrhenius law 75 2] 5 K DL HIAE22 N 16.77(4) K, $RRTRT 0 4 3.55 x 107°
s, 5K LA ERIAER N 127.27(2) K, 1RHTAT 54 1.69 x 107° s (] 13(b)) [21].

Figure 14. Molecular structure diagram of complex 20 (a) and 21 (b)
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Figure 15. Plots of In(t) vs T * for complex complexes 20 and 21
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fE 2018 4F, W] RLGREAL AR T 4 = %S I [Co.Dy(TTTT),(MeOH)INO3-3MeOH (20,
HeTTTTS = 2, 2°, 2”-(((nitrilotris(ethane-2, 1-diyl)) tris(azanediyl)) tris(methylene))tris-(4-chlorophenol)), 1t
4, 4 Co" kK Co"', fEFF[Co" (TTTT)] 5 [Co,DY(TTTT),(MeOH)] & 2 i i, 13 BB A4 21,
KUGHETF T 300y TREAATOPERE . TERCAY 20 F, BIAS Co™ 4 I SR TTTT i 4 A N AT 2 ANy
M, NI\ AR AL Dy™ -GEALI T HER AL, oA O Sk B AR, FA M —A
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A, E&

ok E T CHyOH. ZEFL &4 21 1, [Co,Dy(TTTT),(MeOH)] #5843 SHC &4 20 AHAEL, PIAN[Co"(HTTTT)]*
2 I ERR AT AR, AL T [CoDy(TTTT),(MeOH) T BH &5 -y al (14 14). 1EASHiRifL
SR, FIFEC A P #0 R B O  AATERAR ) RE SRAE 5, (R AR 1) R 45 5 TR IR A E K
B, W T H AR TR s E B 2. 454 Cole-Cole BRI, —HHAFEL Fobigid e,
LRt ARMAF B A 200 21 MG 3 BE250 5108 401 K. 536 K, F5RTE T4 A5 1.3(6) x 107 s,
3.8(10) x 10 s (4 15). BCLAW) 21 (AL 22 M LLEC A4 20 Skt 3 i, T g il TG &4 21 i Dy" 3 82
T Dgp MR HIMN T B HUREME R Co" A2 3 T REARRE A 1EH .

RARRRAALE 2019 FFEA R T — 3 T2 8 (DU A% K & [Co,Lny(L*),(pdm), (CH3COO), (CH;0H),]
(NOj3),"xCH30H-yH,0 (H,L* = N1, N3-bis(3-methoxysalicylidene)diethylenetriamine), Hopdm = 2, 6-Hit g — HI
B, Ln = Dy (22), sGd (23)) (K 16(a)). fE&E#J7TH, Dy"™ A1 Co™ 23 Az T+ rh [a AT, DU 4 B 12
WA pdm? A, PIANLY? AL F A CH,COO BeARAHIE, IhANEE A AR H B S 5% Dy"
ML R B, 13 Dy" M LER AL g “FS25 7 R, T Co™ AT A NI AR B . BESEE AR OR T B A
Y 22 FEF Iy FAPAE By TREVRAT v, A2 64.6(1) K (5] 16(b)) [23].
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Figure 16. (a) Molecular structure diagram of complex 22; (b) Plots of In(t) vs T~* for complex 22
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Figure 17. (a) Molecular structure diagram of complex 24; (b) Relaxation time for 24 versus inverse temperature
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A, &

2011 4F, GBS NG T AL A P [CoDy1o(L%)s(OAC)15(SCN),(MeCN),(H,0)4(OH),(us-OH)4]-2Co
(SCN),H,0-2MeCN-2H,0 (24, H,L® = 1,2-Bis(2-hydroxy-3-methoxybenzylidene) hydrazine), %At &% L
N 12 BESIRFAES T, H1 4 AL iR A 6 AN ZERFL A% 10 A DY B /1 2 A Co" B 7 (1 17(a)) - $
WA DA T =57 %i{DyaOg}, VU4 Dy" BFH A 1e-OH -, FHAN(LY)> i i 2 A 3 A A
panent- CERICARMRIE, P us-OAC IE 1 {Dy,06} F1[DYCo(o-OH),(u-OAC)JE . 1 {DysCo} Ik L2, N
{Dy1,Co} I/ NAKIFRHL TG, 423k Cole-Cole & R BIFAEPI oG 2, —Fhath BRI A1 80 1.13 x
10™*s, {HEERBALN 4.3 K, B—Flh g M40 3.14 x 10°s, {HAERE N 25 K (K 17(b)). 7EHK
B PR R E R A DYy B E S, EMRER T, AR DY i Co' B M SR Bk IR SR Bk
HEMEH[24].

24. BB FHiE

Figure 18. Molecular structure diagram of complex 25
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[CoDys(HBpz3)s(dto)s]- 4CHsCN-2CH,Cl, (25), %L &4 th =4~ B )\ EALPY 5 7 e s e i AL iy Dy 41
i, ixse Dy" 5 BA N AEM AR bt Co" AHE(E 18). fEE R, BLAW 25 WAL RE L
A S (R AR DA S T ARSI A EH IV, R W R Re A7 AE T 1) &1 B8 7 (1] 19(a)), JE I it in 800
Oe 4NN I BR AT R4 13 BIRC &4 25 A 268220 52 K (] 19(b)) [25].

IRDIRIE S 3d Pl )8 51 1) 3d-4f @iz &), R EEIRBALE 2019 FE % | —HKAKIEEY)
[COaLNy(145-0)(1t-N3)s(OH)a(H20)2(HLE).]-(CH3CO,),-20H,0 (Ln = Dy (26), Gd (27), Th (28), Eu (29) and Ho
(30), HsL®=2-[Bis(pyridin-2-ylmethyl)amino]-2-(hydroxymethyl)propane-1, 3-diol), A% Lo &5 43+ H1 U4
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T ELTE RO FR A “ S8R B2 5405y 1-(FE 20(a)) o DU Bl HaL® Be AR H B A R AL 7 7 50, 675
Dy" ¥y e\ LAz A FH ih DU 75 S BB 2544, Col A1 Co2 #B 2 RS i iy )\ T AR 7Y o 76 A2 i REAL 283038
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L, Ea

RO, BCEY) 26 (SRR EE S5 I T B S AU O AR A, (H IR /N T 10 KO, R
UG RE A B T 0 R, (R A AE 7~14 KV B A 6 L HEAT Arrhenius 2 R0 & 153 8145 2LRE2 N 735 K,
TERTA T 708 1.68 x 107 s (18] 20(b)), MBS & 27~30 FH AR EL B A7 FRIAAAT Jy, VLB EA & & H 5
P DY" B AW 26 1775 5 e 34 42 A B 22 I K [26] o
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Figure 19. (a) Temperature dependence of ac susceptibility of 25, under zero-dc field; (b) Temperature dependence of
ac susceptibility of 25, under 800 dc field
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Figure 20. (a) Molecular structure diagram of complex 26; (b) Relaxation time for 26 versus inverse temperature
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