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Abstract

Two Fel-complexes based on pzC(Me)NOH (Hpyzaox): [Fez(pyzaox)s;(H20)3]-2(NO3)-(OH)-5(H20)
(1), [Fes(pyzaox)e]-6(Tf0)-3(H30)-10(H20)-2(MeOH) (2) have been synthesized. The complex 1
contains two Fe® ions, and one of Fell ions connects with three Hpyzaox ligands. The complex 2
contains three Fell ions, and the two bipolar Fel ions connect with three Hpyzaox ligands respec-
tively. Analysis of the magnetic properties of complex 2 reveals that under 1000 Oe dc field the
complex 2 shows significant frequency-dependent in-phase (x’) and out-of phase (x”) ac signal.
This slow magnetic relaxation phenomenon at low temperature reveals that the complex 2 exhi-
bits single molecular magnetic behavior.
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[Fes(pyzaox)s]-6(Tf0)-3(H30)-10(H20)-2(MeOH) (2). FEAM1E— N IIZLKEEY, HF—MET
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1. 51§

SRIEAEYEN—MEE TEWE. BLESRETLRDIReMEL, 2] TR Z Fo0E. Eidik
BEAFMRCA L R EE O, rTUE— RS BRI AR T 450 DL BLAE a1 fEfk[2]. 2
VIS PE[3 U S BEPE[4) 55 7 TR o« B NS5l DL R AR T IR IR I S i ILLA K, i I &
B AR RT A BHLZE IR = SR T, DAY R GNOR SR A LN g A7 AT RV AT, RO R ZAN
B AL — A8 A [5] [6] [ 7]

ML i et T A& T 2R T, B R R I 200 S5 I BC A7 5 71 1T 52 2 2
BEEFRGE. Bk, TERAE 2T ARS8 T R AR BT MR 1 &8 il 54 . Ivana Martinié
(8l A MR R IR IR G R T B =B OEMN 2R EBEAY, HU T Ha s es g
)i o Xiao-Ting Wang 5[ 93t i FH kL w2 i i oA & B 1 3 Y 3d-4f &)@ e &9, i i 7 o md = 1
JFUR BLZIE SR B 500 T #EAAAT 79 . Hui-Ming Dong <5 [ 107381 3 F LR fiE Bl & ety 17— R 51 A
ARG S5 R BT R 3d-4f S JRICEY), FRiE e H R SR SE X R YIAC & P28 AL oy TR A

AR R RGN, SidiEeE el WL E R Shidt 7 ORI S LSS T BA
LR R S JBIC A, HXBC T 17 X5 42 5 m AT Bl ot S R A Ak o It SRR,
BCE4) 2 ££ 1000 Oe SMINERY N R T 82 W 800 TRARAT M.

2. KRR
2.1. {XBR5R

LML AR, LR &R A IR A B« TR H BT al), RET S TR TARA .
Fe(NO;);-9H,0 (98%), Dy(NOs);-6H,0 (98%), Fe(TfO), (98%), Dy(TfO); (98%), i AL EF AT IR A F] .
ORI, RET S TR THRAR . S50 HACHEZEK.

Agilent Gemini E 5 ATHHMY, SEE ZF#IE A F . MPMS-XL7 REACE I &A%, Quantum Design /A .
2.2. WERERRSEC AR & R

FRECZ.BEME2(6.50 g, 0.06 mol)# T 120.0 mL H,O 1. FREX 4.0 g (0.120 mol) 2 FRFE % 4.6 g (0.120 mol)
NaOH fEVKIE SR F¥ET 20.0 mL H,O 1. K Eh IR 2 Al NaOH IR &I 2 120.0 mL Z AL 1)
KA, £ TR 6.0 he SRS AIGIE R IO ERER AT pH N 5-6, P24 taiive, Hitieid g
JE % MeOH FE 455 553 16.75 ¢ B ZIR M. F=HK Y 57.43%.
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2.3. EC&H[Fe,(pyzaox);(H;0);]-2(NO5)-(OH)-5(H,0)1 BHI&
FREX 0.07 g (0.50 mmol)MtEREAI/A. 0.20 g, (0.50 mmol) Fe(NO3);-9H,0. 0.0456 g, (0.10 mmol)

Dy(NOs);-6H,0+ 0.40 mmol = Z &% T 20.0 mL MeOH 1, iR FHIFER N 5.0 h Jo il g, MEME EiRIF
BFARER. —MHERBIRAYREE, PR8N 11.0% (5E 1.

CH

NZ Sy
bl + Fe(NOs);  + Dy(NO3); + McOH
N

N

HPyzaox
Scheme 1. The synthetic of complex 1

FRL BEM1HEREE
2.4. EE&H[Fes(pyzaox)s]-6(Tf0)-3(H;0)-10(H,0)-2(MeOH)2 B

FREL 0.07 g (0.50 mmol)FHtEEEA 5 HE A& . 0.178 g, (0.50 mmol) Fe(TfO),+ 0.06 g, (0.10 mmol) Dy(TfO);+
0.40 mmol = Z &+ 20.0 mL MeOH 1, iR FHid <M 5.0 h f5idiE, JEREZEAE FHRER.
— A HESR| B AR R, FERLAN 11.0% (TE 2).

CHgy
| +  Fe(TfO), + Dy(TfO); + MeOH
K/N TfO = trifluoromethanesulfonate
HPyzaox

Scheme 2. The synthetic of complex 2
BE2 REY 2 AR ®

25, BRI SR

X- 28 R AT S A5 RN E R R N EAT . A S R4 Mo Ka S 2k(4 = 0.71073 A) L o FH77
WCERATH i, IR R ERE T SAINT #2718 I SADABS J5 & T AR IE . 514 b Al
Fi1& 73 5K F SHELXTL 25 /) SHELXS F1 SHELXL 5. 6/ EIR FiEME S BIE T E, RiEH
ZEAE R B /N IRIEAR B A AR AU T A A bR 2 & T RS AL, A B AR R AR T E
B Ja B/ RIS AR S M AT ARSI« VEGE A 2 51 T35 1

Table 1. Crystallographic data and structure refinement summary for complexes 1, 2

= 1. BEY1. 2 EKRFEHIER

Complex 1 2
Chemical formula CisHasFeoN; 101 CasHgsFesN 5030S6F 15
CCDC number 1847050 1874579
M, g mol 734.21 2170.52
Crystal system Orthorhombic Trigonal
a/A 8.9614 (8) 14.1200 (13)
b/A 20.4341 (16) 14.1200 (13)
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Continued
c/A 31.607 (2) 89.410 (6)
Unit cell volume/A® 5787.8 (8) 15438 (2)
Temperature/K 298 (3) 298 (3)
Space group Pbca R-3c¢
V4 8 6
Absorption coefficient, w/mm™ 1.089 0.445
Rint 0.0808 0.1195
R1a(I>20(I)) 0.0564 0.0999
wR2 b (all data) 0.1366 0.2582
Goodness of fit on F 2 1.042 0.782
Largest diff. peak and hole / e.A™ 1.060 and -0.526 0.909 and -0.498

3. BEREVTE
3.1. BASEEY[Fe,(pyzaox);(H,0);]-2(NO5)-(OH)-5(H,0) 1 B SR LE#)

X-SHE LR AT AURERN], AEW 1 2 MIKERIEEY), ZREWE T IEAZ AR, Pbea %A
FEe WA 1 PR, BEEHEE T 2 MR T AL 3 ASNEBRER G RO . e rb =R R R s AR i
E#—A H R IFE A I N LR G2 N R TSR RS T AR T, i AR R U T
BT HE AR T BEEMESINSE T LIEA =AKS TS50 X2 ANEZNMIHE T, 4

THNFAE PR IR B T F — DN B S TS5 5 a4 .

y

A

Figure 1. The molecular structure of complex 1

1. BE&M 1 MY F4H

3.2. RRSECEH[Fes(pyzaox)s]-6(Tf0)-3(H;0)-10(H,0)-2(MeOH) 2 FIga#HLEH

X-SH AT A R R, e 2 B AD=BSREY, BT =77 &, R3cH Z[EE. WK 2
fis, ZREYWHPEE T =ARE T, LT PRI NS R ERE R A S B B 5 ER BRI
e N JE 5 AfiEE N 58 W 7 25— MR T, IR AN IR TS R S 5 O TR 78 rh Lo fir L 2
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BV MRE T BHER, =AMRETRELAEAS . NGRS E A AT T . BeAk, TR
RMNE=M R T, AR EA AN SR T R RRIRE T UL 3 K EEE TS 5 AT

Figure 2. The molecular structure of complex 2
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Figure 3. The variable-temperature magnetic susceptibility for complex 2
3. BLaf) 2 IR MAL R
fE 2 K~12 K, 1Hz~1000 Hz 264 FXSECED) 2 #E4T 1 ASmBAL 2 it DA SRR, fEE5 T

FC &1 2 AR BER B IR MR SE R A5 5 () B BAE 5 () - A1) 4 Jiros, SR FE A4 2 Tt —1> 1000
Oe MIAMINEL TR Kt — 2B N5 A B, BO A4 2 AR 1 WY (003 MR (4 S ¥ () AN R J88 () A2 A5
T o RXMEARTER R R EL TR RAUESE T RS S 2 BAT B T RAAAT [11] [12] [13] B TP
BRI, RBELE 2K WL LA BRI S S () AR . FEUETE LR, A Debye 23X In(y /") = In (w1o)
+ AE.qilky T ST EHR BT A, KA W 5 BRI In(0 M/ w) vs. UT B2k, IS A2 AL, 4 5.11 K,
ST ) o 4.41 x 10°° s,
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Figure 4. The plots of in-of-phase ()’) (left) and out-of-phase(y’”) (right) signals in zero dc field for complex 2
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