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Abstract

In 3d-4f SMMs, copper is typically present in the Cu!! form, characterized by 3d? electron configu-
ration, and is thus commonly regarded as paramagnetic center. In octahedral coordination envi-
ronment, the d orbitals of Cu'! split into t2¢%eg3, leading to the occurrence of the Jahn-Teller effect in
Cul. Combining these characteristics, Cu'! exhibits moderate magnetic anisotropy, and thus is often
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regarded as isotropic ion. However, due to its flexible coordination, along with its ability to form
strong ferromagnetic couplings with 4f metals, Cu-Ln SMMs have remained the focal point of re-
search.
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1. 518

TSR, H4rFHiAK(Single-Molecule Magnets, SMMSs){E A — i M ORE R RL, S22 T T2 B
[1]o B4y FREAARE —RAEMRIR TR RIS M ANLE R AY), AR pIREME I A5 BAT
fifi[2]. B IPE[3]. L[4 SUR A HE N H AT R RS RN FkT, - mLEis
VIR MRS (RGeS e, ORI FE I A S [5] [6].

i - B LBy T REAR (Cu-Ln SMMs) 2 i JE 48 - M LS i — AN EE S WE T Cur AR
E T EBERS(S = 1/2), S5FHE 1l Dy3*. Th3)[5ams& MRt &, ol B E A B3 801
WEPERIBC S 7] 1X AL A PITEAR IR T Re 0% 3 B H G 1] 48 46 ML 2R (V) B 0y TG AR PR . AR, BB &
FREEARFIRAEF B0, WAL AER - W L5 TR M 5 vt MEt RIS S T i 2 =
ERR 1) 4 - i H B FRER I A 2 S e e 1 A, B SRR . AL
BT EAER, e AT & T REAR Y B RERE 22 [8]-[10]. BN, WFFLARIN, (A EAREAL
R 77 RTTC A4 T DA 3 1 S A B 1 AR L B R B A B B AT BRI B Ay T RE AR R G 2 1 R [ 11] .
W, WEVERT R - W Ly T RUATE U 1 — BB T . Gl E AR . ARG S TF B, AT
BAGYF WA R AT RO [12] [13]. TERA WU R T, N E AR AT B e e, T LR
BC &I AR IR, AT 759 o0 % ) S ME AN S T84T 9 [4] [14]-[17].

R, M - R B AR E N — T B BRI IR RL, I RAE SR BTt WEPE ST
AR T S35 e [18] [19]. ASCIE I AT Ak SUR 5] AT 2708, DAHCA 3d-4f 555l 1) Je 24
JE — 1 5Ll

2. fl - BB TFHOTARER

HAT, CIRIERW - M LR FriA R 1 Pos, RRSCOUER 26 P TRiig, JFRIEHZ
HORATHEY, DA U A0 SREIEAT R B DR R o IS EEAN AT, R IR IR R AN E £ 75 Ot
K, WG AAFREART SR SRR, BT, B B SR i R B A, AT
REAFRRE 2. MZE R ZEREZN, BEE Cu-Ln SMMs FAZEIRI BN, BEAR BLAE 00 5 2 11t b
I, X g BRI AT ok T Bk BN, BEAE BRI, 0 T A ORI v TR
FEIT 3 R VR A A MR, 0 T N RS R O RLAR TLAE P RO SRALE N, AERLRS & B Ae o i R 2%
e, SEONE R RIS VR B PR (HR, 39z Bt ] DU SR B B RS, SR
) F 0, Rm o TRIBVERE, B SR MBI & B MR IR AL BB ] R 2
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Table 1. The magnetic data of Cu-Ln SMMs
=18 - B RS TR BIRE

complexes Hac/kOe Ueri/ K 7o0/S vimT/s Te/lK Ref.
[TbCu(L)(NOs)s(H20)] (1) 1 29(2) [20]
[TbCu(L!)(o-vanilate)(NOs)(MeOH)]-NOs (2) 1 32.2(6) [20]
[Cu(L2)(CsHs0)Th(NO3)3] (3) 1 42.3(4) 7.1(9) x 1010 [21]
[Cu(L2)(CsHs0)DyY(NOs)s] (4) 1 11.5(10) 4(2) x 10710 [21]
[{Dy(hfac)s}2{Cu(dpk)z}] (5) 0 47(4) 1.1(5) x 107 [22]
[Cuz(L3)2DyCl2(H20)]-CI-MeCN (6) 0 39.06 1.05 x 1075 [23]
[Cu(LYTb(hfac)z]z (7) 0 21 2.7x10°® [24]
[Cuz(valpn)2Th2(Ns)e]-2CHsOH (8) 0 30.1+0.7 11+02x10° 50 24 [25]
[Tb2Cus(H3L5)2(CH3CO0)s]-CH30H-2H0 (10) 0 214+05 1.3x107 [26]
(NMe4)2[Tb2CU3(H3L5%i(]I-\)IO3)7(CH3OH)2]-(N03) 0 36.0+02 10x 107 140 18 [26]
(N|V|64)2[DyzCU3(H3L52i(2’\)103)7(CHsOH)Z]'(N03) 0 23.9+0.1 75%x10°8 [26]
(NM64)2[HOzCU3(H3L5()fé|)\IO3)7(CH3OH)2](N03) 0 172402 23 %107 [26]
(NMe4)2[ErzCua(H3L5zi(4l\)lO3)7(CH3OH)2](NOa) 0 148+01 12x107 [26]
[CuaDy2(OH)2(NO3)s{(py)2C0O2}2(MeCN)4] (17) 0 20.1(2) 8.3(1) x 10°° [27]
[EuCus(quinha)s(sal)2(py)s]- CFsSOs-py-3H20 (18) 2 21.16 1.2(5) x 1077 [28]
[{CusTb2(L®)2(us-OH)4(Cl04)(NO3)3(OH2)s}(ClOz)2 O 234 1.1x10° [29]
(H20)a.25] (21) 1.2 27.9 6.6 x 1077 [29]

6, (13-
[{CusDy2(L®)2(us 2C(J|I_-||2)(4)()C:_)‘52:1)((2'\533)3(0H2)5}(C|04) 0 83 31x10° [29]
[CU4DY4(|—7)4C|6(CH|3(23(|)'|))38?;2;3)4]-CIz-(CHaOH)g-( 0 " 218 x 109 [30]
[DyzCU7(OH)2(L8)§§|-_89l);$_|02g0()§(6l;l03)2(H20)4]-(NO3 0 18.0(3) 561 x 10°° [31]
[DyCus(OH)s(2-ma)s(Cl)2][C104]-xH20 (29) 0.6 27.0 4.59 x10°8 [32]
[ErCus(OH)a(2-ma)a(Cl)2][C104] xH-O (30) 0 22.9 474107 [s2]
1 33.0 9.48x 107 [32]
[TmCus(OH)s(2-ma)s(C1)2][C1O4]-xH20 (31) 24.8 6.50x 1076 [32]
[YbCus(OH)s(2-ma)s(Cl)2][C104]-xH20 (32) 0.7 225 1.48x 1078 [32]
[DVCUS(QUi“ha)f’(sa')z((g?)f’]'(CF3SO3 ):py-4HO 900(31)  20(10)x10% 20 12 [33]

[Dy2Cuio(quinha)io
(sal)z(OH)(py)g]-(CFsng))s-zpy-chsoH-2Hzo 0 838(53) 5(4) x 1071 20 6  [33]
[DysCue(Llo)e(,u3-OH)s((H20)10]-C|2-C|O4-3.5H20 0 25 1.5x 107 [34]
[L1Cu(02COMe)Th(thd)] 1 138 3x107 70 0.7 [35]
[CuzTha2(L12)2(NOs)2(dae-0)2]-2(n-BuOH) 0 14.91 2:39 107 (3]
1 23.76 7.00 x 1078 [36]
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{[CuTb(L2)(n-BuOH)os]2(dae-c)s}-5(DMF)-4(n-B 0 1213 3.03x10° [36]
UOH)-2(H20) 1 22.04 2.11x 107 [36]
[ThCu(sal)(NOs)o(L1)(MeOH)] 1 32.9(4) 3.0(8) x 10°¢ [37]
[DyCu(sal)(NOs)2(LL) (MeOH)] 1 26.0(5)  1.02(11) x 105 [37]
[CU5Tb402(teaH)4{'\(22((3)%(2;?2)(3)}2(N03)4(OMe)4]-2 0 11.9+0.8 (946)x10°¢ [36]
[CUsDy402(teaH)4{'6|);(C)|C_|(gE!sz)é}z(Nos)A(OMe)zx]-2 : — (13£02)x10° [38]
[CUSHO4OZ(teaH)4{|\$|)Zg|(E|(.c2:Eszé}Z(Nog)A(oMe)4].2 0 10+4 (3+2)x10°6 [36]
[CusDy2(L®)2(uz-OH)a(u-H20)2(u-OAC)2(OAC)(OH 0 4 3x10° [39]
2)2]-(NOs3)2: (H20): 0.9 6 3x10°8 [39]
[CusTh(LB)(NO3)2(MeOH)(H20)](NOs)-3H20 0 19.5(5) 3.4x107 [40]
[DysCus(NO3)2(OH)10(L12)a(OAC)18(H20)4] 0 11.5(4) 1.86 x 10°6 [41]
[CusDyz2(hfac)s(OH)a(Nstempo)] 4 24 5x107° [42]
[CuDyz2(hfac)s(H20)2(Nstempo)] 4 21 1x10°® [42]
[(CUL4),Th(H20)(NOs)3]-MeOH:-H20 1 20.3(7) 1.5(4) x 107 [43]
[{(CuL);Tb(H20)(NO3)s}2bpy]-2MeOH-4H;0 1 180(10)  1.2(5)x 10°8 [43]
{[(CUL),Th(NOs)sbpy]-MeOH-2H,0}.. 1 23.1(5) 1.9(4) x 10°° [43]
[Cu(H2L15)(CHaOH)];.'I;l.)S(nzg)o.H(DMF)o.43F8(CN) 2 13 107 [44]
0 17.3(4) 22(3)x107 140 16 [45]
[TbCus(H2edte)3(NO3)][NOs]2-0.5MeOH
1 19.3(2) 1.4(1) x 107 [45]
[DyCus(Hzedte)s(NOs)][NOs]o-0.5MeOH 15 16.2(4) 1.8(3) x 107 [45]
[CusDy2((L16)%)4(NO3)3(OAC)(CH30H)s]-NO3-OAc < 10~
o CachoHao 0 52 6.5x 107 [46]
[CusTh2((L6)%)4(NO3)3(OAc)2(CH30H)s]-NO3-CH _
o S oteo 0 15.6(1) 6.9(2) x 107 [46]
[Cu4Dys(OH)s(NO3)2(02CCH2BU")16(pdm)4] 0 7.9(3) 4.9(4) x 1077 [47]
DeCunthach e (NIT-3ov (L 0 12551 8.74 x 107 [48]
[ByzCuz(nfac)o(NIT-3py)2(Hz0)] 2 13.14 1.77 x 106 48]
[DyaCua(Hz2L7)4Clg(H20)4]- Cla-28H20 0 322 8.1x107° [49]
[CusTh(LE)(NOs)s(MeOH)]-MeOH 1 11.3(5) 21x107 [50]
[Cu(L®)(C3HsO)Dy(NO3)s3] 1 11.42 [51]
[Cu(L8)(C3HeO)Th(NO3)s3] 1 42.04 [51]
[DysCus(HoL)sCl12(H20)6]-5CI0s-OH-30H,0 0 19.6 1.67x 107 [52]
[Dya(H2L1")4Cus(SCN)s] 0 11.94 1.52 x 10°® [53]
[CusDy12(OH)20(N3)s(NO3)s(dapdo)s(H20)18] (OH)2 0 17 3x10H 140 1.1 [54]
[DysCuz(HL%)«(MeOH)]-CIOx 0 77 (26+0.1)x 105 [55]
[Dy2Cua(HL*®)4]-(ClO4)2 0 9.3 (29+0.2) x 107 [55]
[CUSDys(LM-O)(LJ.3-OH)3(E]2°)3(HLl)4(NO3)2(MeOH) 05 8.1 9.7 x 107 [56]
[CuzDya(ps-OMe)2 (HLZ)2(NO3)e]-2MeOH 15 165 45x107 [56]
{[Ho(hfac)s]z[Cu(hfac)2]s(NIT-Pyrim)2(H20)2} 0 10.27 6.4x 1077 [57]
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[CuLtPen(1R2RI1S2S)Th(NO3)s]2 0 29.4(6) 1.5(3) x 108 [58]
[CuLtPen1RRI1S29)DY (N O3)2] 0 13.1(9) 1.9(7) x 107 [58]
[DyCu(hfac)s(NIT-Ph-p-OCHatrz)]-0.5CsHua 0 21.0 5.37 x 10°8 [59]
[DyCu(hfac)s(NIT-Ph-p-OCHtrz)] 0 29.0 6.1 x 10710 [59]
[CusTh2(02CMe)a(NOs)a(L2)o(HL2)s] 0 94+01  1.1+02x107 [60]
[{CusDy2(L?%)2(u3-OH)a(NO3)4(MeOH)2}(NO3)2]. 0 12 1076 [61]
[CuzDy2(H2L24)2(L25)2(OMe)(NO3)]-8MeOH 0 8.1 1.4x10° [62]
[CuzDy(HL?)2(L%)2(MeOH)2]-8.5MeOH 0 2.84 1.97 x 105 [62]
24y, (1 25 . .
[Cu2Th2(H2L?4)2(L%*)2(H20)(OMe)(NO3)]-0.5H20-7 1 8.85 32 %107 62]
MeOH
_ 20.1(4) 2.0(4) x 10 [63]
[Dy2Cuz(hfac)1o(NITPhOPynbis)2]
0.8 21.9(1) 1.6(9) x 105 [63]
[CusTbCls(phenox)s(MeOH)z] 1 14.4 1.7 x10°® [64]
[CusDyCls(phenox)s(MeOH)z] 1 7.7 5.1x107° [64]
[Dy4Cua(H2L1")a(H2L1")4Cla(OH)4]-Cla-24H20 0 10.6 2.3x107° [65]
[ThsCus(HzL1")sCl12(H20)s]-5CIO04-OH-xH20 0 12.98 1.13x107® [66]
[CusHO2(L25)x(teaH)2(N3)2Clz]-3CHsCN 1 4.9 2.0x10° [67]
[CusDy2(L2)x(teaH)2(N3)2Clz]-2CHsCN 1 0.7 7.0x 107 [67]
[CusDy2(02CMe)2(NO3)4(L?")2(HL?")2(Me2CO)2] 0 13(5) 1.2(5) x 1078 [68]
[CusDy2(02CMe)2(NO3)a(L28)2(HL?),] 0 9.9(4) 1.2 (2)x10°® [68]
[(CuL®)Tb(NO3)3] 2 28.5(5) 4.1(6) x 1078 [69]
[(CuL®)Dy(NO3)3] 2 53(2) 6(5) x 107° [69]
[(1a-CO3)2{(CuL)(MeOH)Dy(NO3)}2] 15 6.5 4.2 x 107 [70]
[(a-CO3)2{(CUL®)(MeOH) Th(NO3)}2] 15 45 2.2x10° [70]
[ThaCus(hfac)2(4-NIT-MePyz)a] 2 13 1.84 x10°7 [71]
[Dy(hfac)sCu(hfac)2(bisNITPhPyrim)] 0.5 8.13 1.07 x 107® [72]
[Tb(H20)3{Cu(pyzha)}s(H20)s] 7
(TFO)2-3(Hz0)- (MeOH) 0 542 8.09x10 [73]
[Yb{Cua(butyrat)s}-]-Cls-MeOH-26H20 1 6.84 1.04x107° [74]
[CUL®(4-NO3) Th(NO3)2(H20)]-CHsCN 2 19.38) 8(2) x 108 [75]
[CUL®(4-NO3)Dy(NO3)2(H20)]-CHsCN 2 26.1(10)  1.6(5)x 10°® [75]
[CUL®2(4-NO3) Th(NO3)2(H20)]-CHsCN 2 238(10)  9.1(39) x 10710 [75]
[CUL®2(4-NO3)Dy(NO3)2(H20)]-CHsCN 2 28.2(5) 7.2(9) x 10°® [75]
[HoCu(hfac)sNIT-Ph-p-OCHatrz-0.5CsH1]n 2 4.93 1.64x10° [76]
[[CUL®]LNn(NOs)s-H20]-CH3CN 5 15.4 2.15x 106 [77]
[[CUL*]LN(NOs)s-H20]-CH:CN 5 17.9 11x10° [77]
[Dy2Cuaz(hfac)io(PPNIT)2(H20)2]-CHCl3 15 17.8 (6) 3.4(3) x 10°6 [78]
[Cu(Cl)(valen) Th(NOs)(CH3OH)(H20)(dca)] 0 21.85 7.65x 107 [79]
[LnCu(hfac)sNIT-Ph-p-OCHoatrz]n 0 7.3 2.93x107° [80]
0 1049(8)  5.02(14) x 10°® [81]
[(L3%)3CusThCl2(NOs)2(H20)2]
1 133(2) 3.1(2) x 10°® [81]
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[(L%)3CusGd(NOs)2(H20)2(MeOH)](NO3) 2 10.8(2) 8.8(6) x 10°8 [81]
[(L%)3CusDy(NOs)2(H20)2(MeOH)](NO3) 1 7.82(4)  6.05(11) x 10 [81]
CusDys(R-L)s(OH)s(H20)6] (Cl0£)(NO3)2-4.75H y
[CusDys(R-L)e( O)-Bé.ST\Agg& 4)(NO3)2 20 195(06)  4.1(0.1) x 10°8 [82]
[CusDy3(S-L3%6)6(OH)s(H20)6] 0 21.4(0.4) 2.7(0.1) x 10°8 182]

(ClO4)(NOz3)2:5.5H20-8MeOH
H2L1 =2, 2-dimethyl-N, N-bis(3-methoxysalicylal)-1, 3-propanediamine; o-vanilate =
2-hydroxy-3-(methyloxy)benzaldehyde; H2L2 = N, N’-bis(3-methoxysalicylidene)-1, 3-diamino-2, 2-dimethylpropane;
H2valpn = 1, 3- propanediylbis(2-iminomethylene-6-methoxyphenol); H2L3 = N,
N’-bis(3-methoxysalicylidene)-2,2-dimethylpropane-1,3-diamine; H3L4 =
1-(2hydroxybenzamido)-2-(2-hydroxy-3-methoxy-benzylideneamino)ethane; Hhfac = hexafluoroacetylacetone; dpk- =
di-2-pyridyl ketoximate; H6L5 = 2, 2’-(propane-1, 3-diyldiimino)bis[2-(hydroxylmethyl)propane-1; H3L6 = N,
N’-bis(3-methoxysalicylidene)-1, 3-diamino-2-propanol; 2-ma = 2-methylalanine; (py)2CO = di-2-pyridyl ketone; H3L7 =
2-[2-(2-hydroxy-3-methoxybenzylidene)-hydrazineyl]-2-oxo-N-(pyridin-2-ylmethyl)acetamide; H2quinha = quinaldichy-
droxamic acid; Hsal = salicylaldehyde; py = pyridine; L8 = hydroxy(pyridin-2-yl)methanolate; L9 =
(S)-((R)-hydroxy(pyridin-2-yl)methoxy)(pyridin-2-yl)methanolate; H2L.10 = 1, 1, 1-trifluoro-7-hydroxy-4-methyl-5-
azahept-3-en-2-one; (L11)2- = N, N’-2, 2-dimethylpropylenedi(3-methoxysalicylideneiminato); thd = tetramethylheptane-
dionato; H2L12 = 1, 3-bis((3-methoxysalicylidene)amino)propane; H2dae = 1,
2-bis(5-carboxyl-2-methyl-3-thienyl)perfluoropentene; teaH3 = triethanolamine; H6LBu = (2E, 8E, 11E, 17E, 20E, 26E)-3,
8,12, 17, 21, 26-hexaaza-1, 10, 19(1, 4)-tribenzenacycloheptacosaphane-2, 8, 11, 17, 20, 26-hexaene-12, 13, 102,
103-tetraol; H2L13 = (Z)-1, 3-di(pyridin-2-yl)but-1-ene-1, 3-diol; N3tempo = 4-azido-2, 2, 6, 6- tetramethylpiperi-
dine-1-oxyl radical; H2L14 = N, N’-bis(salicylidene)-1, 3-propanediamine; bpy = 4, 4’-bipyridine; H4L15 = N,
N’-ethylenebis(3-hydroxysalicylidene); H4edte = 2, 27, 27, 2"’-(ethane-1, 2-diyldinitrilo)tetraethanol; (L16)3- = in situ
prepared acylhydrazone ligand; pdmH2 = pyridine-2, 6-dimethanol; ButCH2CO2- = tert-butylacetate ion; NIT-3py =
2-(3-pyridyl)-4, 4, 5, 5-tetramethylimidazoline-1-oxyl-3-oxide; H4L17 = tritopic hydrazone ligand; tpa = terephthalate;
H6LEt = [3+3] imine macrocycle derived from 1, 4-diformyl-2, 3-dihydroxybenzene and 1, 2-diaminoethane; H2L18 = N,
N’-bis (3-methoxysalicylidene)-1, 3-diamino-2, 2-dimethylpropane); dapdoH2 = 2, 6-diacetylpyridine dioxime; H4L19 =
2, 2’- {2-hydroxy-3-[(2-hydroxyphenylimino)methyl]-5-methylbenzylazanediyl}diethanol; H3L21 =
(E)-2-((2-hydroxy-3-methoxybenzylidene)amino)propane-1, 3-diol; H3L22 =
(E)-2-ethyl-2-((2-hydroxy-3-methoxybenzylidene)amino)propane-1,3-diol; NIT-Pyrim = 2-(5-pyrimidinyl)-4, 4, 5,
5-tetramethylimidazoline-1-oxyl-3-oxide; H3Ldpen(1R2R) = N-((1R,
2R)-2-(((E)-3-Ethoxy-2-hydroxybenzylidene)amino)-1, 2-diphenylethyl)-2-hydroxybenzamide; NIT-Ph-p-OCH2trz =
2-[4-[(1H-1,2,4-triazol-1-yl)methoxy]phenyl]-4,4,5,5-tetramethylimidazoline-1-oxyl-3-oxide; hfac = hexafluoroacety-
lacetonate; H3L21 = OH-C10H7-CH=NC(C2H5)(CH20H)2; H3L23 = N, N’-bis-(3-methoxysalicylidene)-1,
3-diamino-2-propanol; H4L24 = butanedihydrazide-bridged bis(3-ethoxysalicylaldehyde); H2L25 =
2-salicylideneaminophenol; NITPhOPybis = 5-(4-oxypyridinium-1-yl)-1, 3-bis (1’-oxyl-3’-oxido-4’, 4°, 5°,
5’-tetramethyl-4, 5-hydro-1H-imidazol-2-yl)benzene); phenoxH = hrenedione-9-oxime; H2L26 = N1,
N3-bis(3-methoxysalicylidene)diethylenetriamine; H2L27 = OH-C10H6-CH=NC(CH3)(CH20H)2; H2L28 =
OH-C10H6-CH=NC(C2H5)(CH20H)2; H2L29 = N-a-methylsalicylidene-N’-3-methoxysalicylidene-1, 3-propanediamine;
H2L.30 = N-3-ethoxysalicylidene-N’-3- methoxysalicylidene-1, 3-propanediamine; 4-NIT-MePyz =
2-{4-(1-methyl)-pyrazolyl]}-4, 4, 5, 5-tetramethylimidazoline-1-oxyl-3-oxide; bisNITPhPyrim =
5-(5-pyrimidyl)-1,3-bis(1'-oxyl-3'-oxido-4',4',5',5'-tetramethyl-4,5-hydro-1H-imidazol-2-yl)]benzene; TfO = trifluo-
methanesulfonate; H2pyzha = pyrazinehydroxamic acid; H2butyrat = 3-aminobutyric hydroxamic acid; H2L31 =
N-salicylidene-N’-3-ethoxysalicylidene-1, 3-propanediamine; H2L32 = N-salicylidene-N’-3-methoxysalicylidene-1,
3-propanediamine;; H2L34 = N-Salicylidene-N’-3-methoxysalicylidenepropane-1, 2-diamine; H2L35 =
N-3-Methoxysalicylidene-N’-salicylidenepropane-1, 2-diamine; PPNIT = 2-(1-(pyrazin-2-yl)-1H-pyrazole)-4, 4, 5,
5-tetramethyl-imidazoline-1-oxyl-3-oxide; H2valen = 1, 2-ethanediylbis(2-iminomethylene-6-methoxy-phenol); dca =
dicyanamide; H2L35 = diformylnaphthalene-2, 3-diol; R-H2L36 = 1-((E)-(((1R,
2R)-2-hydroxycyclohexyl)imino)methyl)naphthalen-2-ol; S-H2L.36 = 1-((E)-(((1S,
2S5)-2-hydroxycyclohexyl)imino)methyl)naphthalen-2-ol

2009 4, Takashi Kajiwara J 3 [A S 3R0E 7 A FEC G4, [TbCu(L)(NOs)s(H0)] (1, HoL! = 2,
2-dimethyl-N,N-bis (3-methoxysalicylal)-1,3-propanediamine)fI[TbCu (L) (o-vanilate) (NOz) (MeOH)] NO;
(2). TEIXRPHFIECEPIH, i FBREC A (LY)2 A Cul' AT T ST P 3L TH B A7 IR T N2O2 1 Og, 4353 5
AR SR T Cul' A1 Th!. BRI, 11 2 S [ThCu (LY R B35 M S5k e (1] 1) B
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VAR MER W], PIRIC P BBk AR P ss, RIS ISR 21 T BAT 8 38 R R 7k o A2 Ui
RIS HAEACT 5 KAT6 K AR, MEE 7 1/ 2§ SMM AT 8. K& BIRTie e B ir
e, 1A 2 A Rk RE22A ke 73 0 29(2) K F1132.2(6) K (14 2). Ie4h, DFT iFERM, HTES Th (1)
PR R AR AL B SN AR RC AR, B0 A 0 S, AT 9 1 T A% Al 17 25 1R
P, BCEY) 2 HA BRI 2 e 22[20].

Figure 1. The molecular structure of 1 (a) and 2 (b). Color code: Cul, green; Tb™, purple; O, pink; N, blue; C, gray. H atoms
are omitted for clarity. Reproduced from [20]

E 1. 1 (@02 (WS TFEMEE. Hit: Cu', &E; T, £&; O, MLf; N, EE; C, &kEa, AEEENR,
HET HEF. HHA[20]

In(z/s)

] o 110
44 109

—— Arrehenius

020 025 030 035 040 045 0.50
T /K’

Figure 2. Arrhenius plots of 1 (a) and 2 (b). The solid line represents the fitting curves with the Arrhenius
law. Reproduced from [20]
2. (@) 2(b)IPE RS HE . SEERRTHMERSHERNIEILZ. FHE[20]

2012 4, Takayuki Ishida [ H [\ FEG R 7 —KE A PI[Cu(L?)(CsHeO)LNM(NO3)s] (Ln = Tb (3), Dy (4),
H,L2 = N, N’-bis(3-methoxysalicylidene)-1, 3-diamino-2, 2-dimethylpropane). 7EiX$8EL &4, CulfE/RiE
77 18] b5 5K H R SR ARAC A (L)% 1) P A I U 1 AP AN R R AL, JRAERN A B — NI o1
FeAz, AT U 77 3R B (18] 3). LnMs 6 MR EREUR 1~ 2 AU 1A 2 AN IR Eh AU 1
BeAL, AT 10 ANELA S IECAI RS . LA 3 7E 2 K LA ER I H B B AR ik, 40 in 1 kOe
(RANERREIAINT, QTM BAT R, AEARER e SN 2 . WA S e (R RE 221 € Ealks = 42.3(4) K,
FRETR T 0= 7.1(9) x 10 s, 5 —J51Hl, FLEW 4 7E 1 kOe HIAMBRLY: T R I H AR MM, @
HRTie e S e, ff e LG I SRS 4208 115 (10) K [21].
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Figure 3. The molecular structure of 3. Color code: Cu', green; Th', purple; O, pink; N,
blue; C, gray. H atoms are omitted for clarity. Reproduced from [21]

E 3. EAM3 M F4ME. Bif: Cul, &; T, £&; 0, M4 E; N, IfE;
C, kta. RHEREN, EMT HEF. HHH[21]

2006 4, Takayuki Ishida J¢ H[RISE#GE 1 AWM =B &P [(Dy(hfac)s).Cu(dpk)z] (5, Hdpk =
di-2-pyridyl ketoxinate) ()11 fEIXMELEIH, PIAS dpk BCAAH > DY e Al —A Cul'sg 1, 33
AR TSR], CUSRA TP AL, Bk A WA dpk R 4 A N R FHHMTRAL. BT
R HZA hfac AN EIR T4, Dy"™iE 5k E dpk f—A N JRFAI—A O JRFELAL, M= 7 AL
AR 4) o FEACTRBEAZR M B, 5 I SEHRN R R A5 5 AR R I B 2 e (el 1, 6 Ak e 3 22 AVke
= 47(4) K, FRATHET 10 = 1.1(5) x 107 s, M 5 ) SMM 47 47K T Dy 5 g8 1% m) 7 v, DL Dyl
Cu' [8] ) s A [22] -

Figure 4. The molecular structure of 5. Color code: Cu', green; Th', purple; O, pink; N,
blue; C, gray; F, bright green. H atoms are omitted for clarity. Reprinted with permission
from Ref. [22]. Copyright 2006 American Chemical Society

E 4. Bo&H)5 M FEME. B Cul, &, T, &£, O, Maf; N, Iif;
C, kfa; F, TFEE. AELENR, AB7T HET. KSECER[22IFATEEH. R
Fff 2006 ZEELFZS

2024 4, Wen-Bin Sun K H[FSHRE | —FHECEH, [Cuz(L?)2DyCl(H20)]-Cl-MeCN (6), (L® = N,
N’-bis(3-methoxysalicylidene)-2,2-dimethylpropane-1,3-diamine) . X &4 B4 414 Cu-Dy-Cu BB fi7 45
g, XTECE b S B T A ER RO A PR R A R B, TR A LR A R (1] B) . Cu (1)1 T it 1)
FRAFELAR TIRAE Cu-Dy-Cu Bl 230 —ANJ7 1), T AR 14 FY AU 805 13l % R FH — M2 BT~ Cu-Dy-Cu 1
Jill o BEANRE RERAT AR TR T DA LA SR 1. BB R IAAER I, 7E 300 K~50 K )36 FE G FE Y
Be SR ZE R FFAI R R E « 72 50 K BLR, ELEPREE &, 1€ 4 K NS 2lE KME, RE3H T~
P2 2 Ko 2, BAEMTEES TR R EREIT N, Sl ERE N 105 K, 5iEN
999 Hz, FIHH B (1) FAS T REARAT 9o ML ANIE I W [ 2R A &, R W KRGS T R R 3.5 K, X
HEZERY N AR Z oS I B35 0t 84T N — B B ARG e ST iR 2], BLE )
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Hikfe 2 39.06 K, 70=1.05x107°s,

Figure 5. The molecular structure of 6 Color code: Cu', green; Tb™, purple; O, pink; N,
blue; C, gray. H atoms are omitted for clarity

E 5 BEAaY6 oTEHME. Bid: Cul, &&; T, £&; 0, M4ae; N, Ed;
C, ks, HEBEREN, BT HETF

2003 4=, Shutaro Osa %5 A1 145 < 3d-4f SMM FI55— A2, [Cu(L*Tb"(hfac)2]2(7,L* = 1-(2hy-
droxybenzamido)-2-(2-hydroxy-3-methoxy-benzylideneamino) ethane, Hhfac = hexafluoroacetylacetone). %A
BRI VURZFRIRGE#, CuFl ToMES 722 B HEs1 . Cu'B 13RI H B HaL* AR 42 4 1) N2O2 A 5 -1 T 1%
(77 TP HECAL JUFIRAR, T ToMES 15230 1 NIRRT, 2 B PIAS hfac ) DY AN 42U 1Ak 5 AN (LY
AR T IR ) (1] 6) iR b Ak 32 22 B Cul Ml ThES 12 [ A E R WAAH FLAE o AU AL 22 7 1R R0
B9 Rm 7RI, UESE XIS YL B> T RERAT N . T & A e 22 Alks 2 21
K, FEATHT o 2.7 x 108 s [24],

Figure 6. The molecular structure of 6. Color code: Cu', green; Th', purple; O, pink; N,
blue; C, gray; F, bright green. H atoms are omitted for clarity. Reprinted with permission
from Ref. [24]. Copyright 2003 American Chemical Society.

El 6. Ecat 6 Mo TEME. me: Cu', &eE; Th', RE; 0, MLe; N, &
@; Cy Zﬁ@, Fy %ﬁ@o 393%%@)@, %%T Hﬁ%o Zé%%j(ﬁkpﬂiq:ﬁﬁgﬁo
WRARFR A 2003 XEZEF

2013 4, ™ Xin-Yi Wang 5% fI8F 78 /N AL RE 1 A K S B 20 A 4R DU R S 1
[Cuz(valpn),Tha(N3)s]-2CH30H(8, Havalpn = 1,3-propanediylbis(2-iminomethylene-6-methoxyphenol)). i
[CuTb]H e d g A A () N, BB, TR [CuaTho]#E(H 7()). fEAEAS[CUTb]#ITA, valpn® FLid sy
Cu' Ft To" i 773 3 it 1 BA NoO2 M1 Og FIBC L35 . [, o 4 4> N; EofAth 2 5 Th!" Al Cu HYHE
hrdpsE, FEC Cu" TR AR AL, Ln" B R \BC AL = ke L LT 2 . FERSMNINELTS T X &
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YT S AL I, S5, 7T R SMM TN, BREEE A2 N U =30.1+£ 0.7 K. b4,
TERRTEZN 0.05 T, 8 FRLHA: B /B IR N 2.4 K (K] 7(b)) [25]-

(®) 104 00575
— 18K
] — 19K
——20K
—21K
22K
——24K

0

54

m
=
~
S

-104

4 8

H1kOe

Figure 7. The molecular structure (a) and magnetic hysteresis (b) of 8. Color code: Cu", green; Dy, purple; O, pink; N,
blue; C, gray. H atoms are omitted for clarity. Reproduced from [25]

E 7. BE&Y 8 M FEME (QMETFEZLE (D). Bife: Cu', &f; Dy, £&; O, M4f; N, Iif; C, k&,
REREN, HBT HERETF. #HA[25)

2016 4, Mark Murrie 2 N1 7 — R 51 3d-4f BL &4, BI[Ln,Cus(HsL®)2(CHsCOO)g] (Ln = Gd (9),
Tb (10) HeL® = 2, 2’-(propane-1, 3-diyldiimino) bis [2-(hydroxylmethyl) propane-1, 3-diol])F1[Ln2Cuz(HsL5),
(NO3)7(CH30H)] (Ln = Th (11), Dy (12), Ho (13), Er (14)). 1tk &%) 9-10 s [FI# 1T 11-14 R H FIRIAFAE .
7 9-10 1, PN AR (HaL)3 2 AL DU A 1-O MR A ps-O #F, K54 Ln' B8 I 8 26 M F ot
[Cus(HsL%)2] (1% 8(a)). BLAh, XPIAN(HaL®)P FAAR A 4h Cules 7B FE AN TTH, X T AR
1) CuMMBs 2 41 it 77 M e JUfT 454, 17 il Cul B F 2 FH il NI R 2 . LTS 1 R T A7 PR 58 5 BRI 75
ET5 T B B AR H AL 9(a), HHiED). 11-14 %0455 9-10 B AR Ak, BIPAS Ln" &R — A28
PEE ST (A 8(b)). XAIAETA71E 5 AN Cul iy BC A 5k NOy » TR R il i\ TR A B . 4t 7y
AR AT — AN NO; FLfA 5 MeOH — 225 1A Ln & FIECAZ 3. Bk, B4 Ln'" &7 &
PR BRI A7 i 177 T8 S M RRA RIR L L T LT T AR (K 9(b), 4 1&T) . 33 5 BAe JE & e A0 &, e
10 A1 11 (A BRE22 70 N 21.4 K A1036.0 K (4] 9). HI T & 12-14 IAS I R A5 5 Hh I A 1Y,
BEAERT InQGe”ly’) = InQRaveo) + UerrlkaT B3, FHIS AL THEATTAIRE22 708 23.9 K. 17.2 K A1 14.8 K. %} 10
AL RS TR B, BATA 2 ZE R T RIE T ANE B La' BEIAEL . Ak, Cult B T 22 [ fR A2 4
FEAEHT AT LA ROt 6] QTM, AT AT AR S SMM FEZ 37564 147 [ 26]

(b)

Figure 8. The molecular structure of 10 (a) and 11 (b). Color code: Cull, green; Th™, purple; O, pink; N, blue; C, gray. H
atoms are omitted for clarity. Reproduced from [26]

8. 10 (a)f1 11 (D) F4EH. Bite: Cul, BE; Thl, %&; O, ¥af; N, %E; C. k&, ATHELER
HET HIETF. ®EE[26]
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Figure 9. Magnetization relaxation time In(z) vs T-* plot for 10 (a) and 11 (b). The solid line is fitting curve with the Arrhe-
nius law. Inset: The coordination environment of Ln™ in 10 (a) and 11 (b). Reproduced from [26]

[ 9. 10 (a)#0 11 (b)BYBE LS TRETE) In(0) 5 TR RE . KRR RHTERBIEZ. A Lnl'7E 10 ()F0 11
(b)FEECAIIRNE . $6EE[26]

2018 4=, Theocharis C. S. & H A FH#RIE T — £ 41 Cu-Ln #%, BI[CusLnz(OH)2(NO3)s{(py)2CO2}2(MeCN)4]
(Ln = Gd (15), Tb (16),f1 Dy (17)). X =FPFC& ¥R I H &5 M AEALE, B EAIEEH A = M8
[CuoLn(us-OH)1® 5L 7T 41 j , 31X P A #L T i1 5 (py)2 COZ T 4% 1) B 36 8 B 2 o 76 08 K AH 56 10
[CusLn(us-OH)IE* ¥ oeH, ps-OH A7 F[CuLn] Pl _F77, SV LA R #h (K 10(a), #EE). FE
W 15 FEAZ RS A AR I A RS Y SR AR DG I B RS S O R B, A AR XE LLIR1G & 1) PR fE . AR
&Y 16 78 4 K LU R I B B R P 5, e X e85 2 20.1(2) K A 2ae£2 (14 10(a)).
EAERRZ, % 16 /£ Cole-Cole B B th 8 (5t BRI (8] 4341, X ATV T QTM FIFAGUE b4
R ZRE RN (& 10(b)) [27].

(a) -7 (b) 30

19K
[]
25
o~ 20
2
» 1.5 1
E
L
sy 1.0 1
b3
0.5
3.7K \
00{ & !
-13 : - : r r r T
0.30 0.35 0.40 0.45 0.50 0.55 8 10 12 14 16 18
1T (K") 1 (cm® mol™)

Figure 10. The Arrhenius plot for complex 17 under zero dc field (a) and Cole-Cole plots for complex 17 (b). Inset: The
molecular structure of 17. Color code: Cu", green; Dy, purple; O, pink; N, blue; C, gray. The solid line corresponds to the fit
of the data. H atoms are omitted for clarity. Reproduced from [27]

10. BL &Y 17 EF BRI TR Arrhenius [El(), 1#EE: 17 8957 F4548, FIECEH 17 B9 Cole-Cole El(b). B :
Cu', £&fa; Dy, £f; O, #4Ifa; N, IEf; C. &k, LLEMETHEANE. ATEERERNERT HEF. &
B[27]
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2019 4, #ki& | Mok )E B &Y, I8 N[EuCus(quinha)s(sal)2(py)s]-CFsSOs-py-3H20 (18,
H.quinha = quinaldichydroxamic acid, Hsal = salicylaldehyde, py = pyridine). 7EiZE &9, EulE 14k 4
FAE[15-MCouay 51N, 5 Hsal FCAAAT A AR R AR 1T Bl I O Az o XRS5 350 Eu™ & B i
Be A7 JUART 235 4 A 8 AL -3 i i LA XU o [15—MCquinha,cuany—5]1 576 I TN 58 £ 255 T4 quinha? L {4
M, H5HA CuMBSFRCAL, K wa n? n? nt BEAEE (] 11(2)) o BRI E SR 18 fEFWEIA %4 ik
BATA B S AR R RS 5o AR, EHEIN 2 kOe IAMERAIZNS, &R I HE B MIRLS0ERAT N .
i 1 = CT L& 18 [t BRI [A],  JFfisE 18 i) = Eahigud 2 2 by 272, Y- T{Cus}HI#%M S = 1/2
B UHPREYEE T LuT(19) A0 YI(20) B4R EUMEY, PFHECEYITE 2 kOe [FAIMEEIA T 2R3N H AR HZ
PEAT R 11(b))o SRT, MEEH] 18 f5th A 1a] bt Lu™ AN YIS K s 8 E o SXFHEL S ] A K EuES
TR AR ) B RN B RSN R A7 E [28]

-7.0
-1.5
-8.0 4
2
N -8.5 1
N
El
o -9.0
T — < \\ 9.5
_ it =797 0 135
— \\ — 0 136
‘ -10.0 1 0 137
‘ Raman
\\s -10.5 44—

027 030 033 036 039 042
T/K!

Figure 11. The molecular structure for 18 (a) and the temperature-dependence of relaxation times for 18-20 under a 2 kOe
DC field (b). Color code: Cu", green; Eu, purple; O, pink; N, blue; C, gray. H atoms are omitted for clarity. The solid line
corresponds to the fit of the data. Reproduced from [28]

11. 18 B95r FL519E (a) 0 18-20 7£ 2 kOe ERIA THURE KBRS TRRTE)(b). B : Cul, %4®&; Eu, ¥&; O.
MLIE; N Ef; C. k. ATERENERT HET. &N THIRNME. %HE([28]

2017 %, Vadapalli-Chandrasekhar M H [ % & 6 | — R4 — 4 9 4 T Wik, KRN
[{CusLN2(L)2(i3-OH)a(ClO04)(NO3)3(OH2) (ClOs)2(Hz0) (LN = Th (21) Dy (22)F1 Ho (23), 43517y 21-23 1y
x =4.25. 5.5 1 5, HsL%= N, N’-bis(3-methoxysalicylidene)-1, 3-diamino-2-propanol). K44 21-23 FHLH
[FR 1, AR A A R TR K 73 1. FE5 T A H, SRR DY CulsS A1 L' e =i i 5 A~ (L8>
BRI A iz b - NOZ FRARH B, i rbC i) Cul B i@t PUAS us-OH FIHAS 1 #2- NO; Fiddk 55
FEIMAN SR B s B 7 BRI AL RS, K i 2 5 1 Ln"ES T IR PR B o BN, wat n?: nt- NOj
BCAAMT LSRR -CAZ B TC (57T B), I TR B A — 2546 (4] 12(a)) o WAL SR SE 1A 4) 21-23
1) SMM 1709, Ab&4 21 RILE PR AR, X AT REIA R T —4ES5 1 TP AR AE N AS R R B T i i)
e e G, #E T 3 K DL RGBS Eud 2R 228 23.4 Ko fERURMIREE T, QTM £ Fihigl
i, {HEEMIN 1.2 kOe IAMEEIAIT, G 2 REL23E N3 27.9 K (4] 12(b)). X T =T 3 K B IE i gl
T2, &Y 22 KRB 8.3 K A RAES, Mtk &4 23 RIHET 4 K FIPSE QTM, S T Wil SMM
AE22[29],

DOI: 10.12677/japc.2024.133048 438 Ly PR R=Svi


https://doi.org/10.12677/japc.2024.133048

ML &

(b) 10
102[

103 ]

T/s

104 ]

105

10'6 L L L 1 1
0 01 02 03 04 05 06

Unit A Unit B T /K1

Figure 12. The structure of two [CusTbz] repeating units in the 1D coordination assembly 21 (a) and temperature depend-
ence of the magnetization relaxation time as 7 versus T~ plot for 21 in zero (red) and 1200 Oe (blue) dc field. Color code:
Cul, green; Tb™, purple; O, pink; N, blue; C, gray; Cl, bright green. H atoms are omitted for clarity. Reprinted with permis-
sion from Ref. [29]. Copyright 2013 American Chemical Society

E 12. —4ERECALEH 21(2) R ANCusTh ] EE S ITRISEHIAK 21 ZEF (L0 )F1 1200 Oe (W ) B R HHEIL I TR
RHEIRRE MR « 5 T X RE. Hi@: Cu', F&; To, K&; 0. Ma&; N, &E&; C. &&; Cl, =&
B. ATERENEKT HEF. £SFCH[29)% . MINFAA 2013 EEHFFESR

2019 4, X AR RS 0 PR B S R T M A LB 5 4, [CuaDya(L7)4Cls(CH30H)g(H20)4]
-Cl(CH3OH)g'(H20)s (24, HsL” = 2-[2-(2-hydroxy-3-methoxybenzylidene)-hydrazineyl]-2-oxo-N-  (pyri-
din-2-ylmethyl) acetamide) #1[CusTba(L")4Cls(CH3OH)2(H20)10]-Clz'(H20)x (25). iX P§-/NAC & 14k 2 i [Fl #)
P FEALEY) 24 1, DUAS DyME 3 J LA, DUAS Cule 120 BRAEZE M [Dy ] S eI PN o d5e /N AR
PREATT R AN A T [CuaDy, [ 5 Te 4B, Ferh A Culsg 7l “msii” fosss, P4~ Dy™ES 714 Rl

“HIE” AR, KPS DYMET PN (L) AR SR BRI I 1o-O SR TR (I 13). 24 F1 25 M ELR AL
MEFRE, CuFl Ln"ES T2 [AF/EBRIAAH BAEF, Lo ELA SR & m . 4, BT Ln-Ln 85 ESAHXT
B, LB T2 W RS HAE AR B RNy, S A R B R 1 A S Y T %A
N ELMRAT N, BRI S, 24 RIS 54 K A RAEL, FRHTHE T 09 2.18 x 107%s. fERC D) 24
o, Dy"ESFR Iy Kramers &, 3d %)@ 5 Dy [ FIRERE &G 2AWH] 7 QTM. b4, Dy"Ei &%)
TEARX RRACAZ A B R R I SMM AT MR, fEALEY) 25 o, Th'23E Kramers &7, {776 T{EXT
PRECAL RS, AT REAS 1 18 85t AT N L 52 [30] -

Figure 13. The molecular structure of 23. Color code: Cu', green; Dy, purple; O, pink; N, blue; C, gray; Cl, bright green. H
atoms are omitted for clarity. Reproduced from [30]
E 13. BL&4) 23 M FLEE. BiE: Cul, 4RE; Dy, £&; O. M4fE; N, &f; C. &kE; Cl, REE. A
TERENERT HET. 28FCHK[30)5%H
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2013 4F, W R IR H PR R AL I NS T A B T kAR Dy "LCulz(OH)2(L)o(L):
(OAC)s(NO3)2(H20)4](NOs)2-8.5H20 (26) (14 14(a)). fEIZFLEWIH, FA =M [DyCu] ottt 5 —4> Dy"
BT, JRHECAR LB LO ML, TE RN [Dy Cusl 75 . B JE, J\A> OACT 2 1R I W A AS [F] B AL A G,
B PN [DyCus TR K, RS 26 (4 14(b)). BB RMERY, F£MET, AW 26 £
I 7 S R A R B R % 1) S v o TE AN RESA R, TE 26 1 5 A8 A A 2R AR ) B i
IRFMAINEAT Ty, RUFAE A A AR 22 Uerr = 18.0 (3) K [ SMM 17 4[31].

Figure 14. A two-step in situ reaction (a) and the molecular structure of 26 (b)

14. FHRALR R (a)F0 26 BY9r FE54(0)

2017 4, PEARBATSRIRAA G T — RA TR B %, LR N [LnCug(OH)s(2-ma)s(Cl)2]
[C104]-xH20 (Ln = Tb (27), Ho (28), Dy (29), Er (30), Tm (31), Yb (32), 2-ma = 2-methylalanine). fiif5 -tk
G AR I B AR AT S EIZ A, LnE 4 K AE P> Cua(OH)4 (8-MC-4) iyt 2 [H] . F1> 8-MC-4
FILH—AN)\ TG B K] Cu-0 RAHM. Ak, Culd 15 2-ma BLAMRIR A M S A I AL, M s 1
ALFEPYA 2-ma B AT Cuss TR “Bi” (& 15(a)). fEZEAMNERE NSRRI, R
BHEAY) 30 RIH S MBTEAT N BJE, FERI/NYERZE, WER] 29, 31 F1 32 th &R H 550
FHRIAT N EERERZ, 30 TG SR AOBMEE M L. FERY FHREY 30 FMER
W FECE ) 31 MERURIR N AR BT ML PR % (QTM). (R, it 5 & Foh gl 2 E, el &
Y 29-32 ffiE 2247 T 23 K & 33 K [ Bl 4 (1] 15(b)). BB TR IE, FAY 29-32 fiE 22 2 5 AT DL 2
Aty BEAES5Z8cuc] = 20 K —F. RAEPIAN{Cud ol AR, (5 A DUHERTIX L4 S
1SR AT 32 3 Cua-Ln"-Cug AH EAEFH HI 52 [32] -

) (b) of

® 1-Dy (0.6 kOe)
® 1-Er (0 Oe)
® 1-Er (1 kOe)
® 1-Tm (3 kOe)
® 1-Yb (0.7 kOe)

£,
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T'/K'

Figure 15. The molecular structure of 30 (a) and Arrhenius plot for complex 29-32 under corresponding dc field (b). Color
code: Cu'l, green; Er, purple; O, pink; N, blue; C, gray; CI, bright green. H atoms are omitted for clarity. The solid line cor-
responds to the fit of the data. Reproduced from [32]

& 15. 30 B FLEME () FIEL &) 29-32 TEHEN ERIA T Arrhenius El(b). Eifa: Cul, &Z&; Er, &£&; O. #
4Ifa; N, IEf; C. k&; Cl, REE. ATEBERNERT HREF. SENETHRENNE. ¥EHA32)
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2021 4, W] R DA B2 48 75 8 Dy[15-MCeumy-5] (33) LAY E, AR T —Fh B A ShF XL
2= A SR IS, 18 A{Dy [15-MCc,-5]}2(34). EAFERE 2, 1h&Y) 33 54ba 18 B Ak,
MEY 34 AEPHAH OH %M Dy [15-MCeum-51H70, FH A 2\ TR B ELIA S48 Dy
[15-MCcuuy-5] 570 N TR AL E . A& 34 ARFR T AL OH #r42 B XU <6 Ja T4 0 1 2 — 917 (141 16).
WEYE S HT3R I, 33 A1 34 7E Cull-Cul 2 [AIEF R I H RAKRIAH ELAEH, 1M Dy"-Cu" /s Dy"-Dy"™ 2 & w] &
FEAERME S ¥AH AT FH - 33 1 34 HRER I tH 22 1% WA 84T » S5t i A RUHE 22 77 3l 14 31 900(31) K F1838(53)
K, Z/sHtRM SMM Rtk tb4h, 33 SRR 2. R R SI NN & 5, ERIRIREET,
34 [tk IR (R B RS T 33, WA IR G R TT R iR R = E) 6 Ko B THEIESE, 4 Dy B 1) J5 &
) S Ml LT SR 2R B, Dy™-Dy " ) B R A F0H] T QTM [33].

Figure 16. The molecular structure for 34. Color code: Cu", green; Dy, purple; O, pink; N,
blue; C, gray. H atoms are omitted for clarity. Reproduced from [33]

16.34 MY FLEHQE. Bi: Cu', &&; Dy, %®&; O. M4&; N, #f; C\
B, AT ERENERT HETF. BHA33]

3. &ig

SZEUEwtiite, ASCERIR T AR, Wi R 2 ) A MEREDL R 1) Cu-Ln i
TR . “REHIRI B RVE S Sk, AR S T Em, 2 MIE T 5 R T
AEMFREC AR E T AR ZRCENEIR, WEARBAMA FEE SRS TSR R UES, W
2ok, IR, DAL, MBS T RE R MRSV EE R, Dy M1 Th &5 BAT R ZIH0 H e - HJud &
AN IR % 1) S P, R 2 e e SMM I ERARde, AHELERIT 5 Gd B T ok Z A &, JLRE % 17 5 ML 59
PRl A Ve RE M 2, R AR SRR 2 4 1 75 5 B ER AN [F) 2 A C AR R 45 4

R LR VERRUS 785 NBERE, EUa V29 250k, GIanscs i ite TR,
il I BEAE B 98 1 IRV A R DL AR S B s 3D it S OB R BC AR, RARAE Cu-Ln B T REMAT
ghif, MESRHAREVEMBLAVERE: RN R 2 DhaerRl, R H 50 R 22 S R K R S AR 2
FEAL B AN S AL PRI 57 17 o

E&WE

LA AR 5 92 B B8 TR H (KYCX24_3546. SICX24_1995. SICX24_1992), Miili K2k
AU BT L 4 B B(KFIN2471. KFIN2437),
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