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Synthesis, Structures and Spin Transition in Triple-Helical
Iron(II) Complexes

HUANG Wei, XU Jun
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Treatment of Iron(ID) salts and 4, 4'-diaminodiphenyl ether, 1H-imidazole-4-carbaldehyde lead
to two Fe complexes[ Fe, (L), ]X, * solvent (X=ClO,:1, BF,:2), which were structurally characterized
by X-ray single crystal diffraction. Complexes 1 and 2 crystallize in the monoclinic C2/c space group. The
complexes have a similar triple helicate structure composed of three organic ligands and two Fe(II) ions in
an octahedral coordination geometry. Magnetic measurements confirmed that iron(II) complexes exhibit
gradual and incomplete spin crossover(SCQO) behavior which is found to be influenced by anion.
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H s 7K A AR WAk L 4 B 4, Alfa 30500 O =D A B |5 7 7K B SUBITRR 042k, 40 A 4, Alfa 30590 (D A5
BRAE] s TCAK NG Al 1t v W Ak 24 3000 A BR2N 7) 5 JEK B, A3 M4, 1 g Ak 2 30 A BR 23 )

SK3300HP AU 5 i v ve# o 1R 1 75 (R A5 BR 28 Wl 5 MS7-H550-Pro Y fifk 77 1 1 25 . 38 [ 98 9%
/A A APEX 11 DUO # X-ray . 0758, 78 F Bruker 22 Al ; MPMS-XL 7 B8 S F T WAL, £ H & 1
WA H s 20861t Bruker 208N REACIN &  IRAGHR R 7, 04 400~4 000em ™' X i) £ 45 .

1.2 B&4¥I[Fe, (L);1(ClO,), + 4CH;CN « 2H,0 (1)HI &AL

A 100mL B B A 4, 4- & & IR (0. 2mmol. 0.040 2g) Fl 4-BK B B £ (0. 4mmol,
0.038 4g) s FHINA V(ZED /V(ZIE) =2/1 BIREE ] 20mL,80°C Mt ¥ 30min J5 , Bl A Fe(ClO,),
« 6H,0 (0. 13mmol, 0. 047 1g) AL [EFEHERE 20~30min, X M 455G AR B H B FRIG g, 2B 1
5d 1533 5E A X- B A S B 20 A HOR AR K T R I e T BRI R BAR T 2 37 % (JE T Fe
(ID) L AMNEE (KBry ecm ™ ') ;549 (w), 625 (m), 768 (w), 836 (w), 861 (w), 1009 (w), 1089 (s),
1201 (m), 1227 (m), 1296 (w), 1437 (w), 1491 (s), 1553 (w), 1617 (s), 2854 (w), 2 928 (w),
3134 (m), 3 387 (w),

1.3 BAYI[Fe,(L);1(BF,), + 4CH;CN « 1. 5SH,O(2) B & M

Be & 2 WA 8 BEAEL &9 1 ML K Fe(ClO,), « 6H, O #4 Fe(BF,), * 6H,O (0. 13mmol,
0.043 7g) » ZEEHEAT AR HL, — JA J5 BV AT A5 235 4 5 0 00 4k i) 20 €0 Btk 5 A, o 0 o i lSe 48 FH FH It 30 04
Jo EHAR TR, PR 33% (BT FedD) 2N (KBr, em ') 2521 (w), 617 (w), 770 (w). 836 (w), 861
(w), 892 (w), 1010 (m), 1035 (s), 1084 (s), 1201 (m), 1227 (s), 1296 (m), 1439 (w), 1491
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(s)s 1554 (w), 1617 (), 2853 (m), 2929 (m), 3 128 (s), 3 404 (s),
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i T AR KO A ECA W BN B 5 KA, BIF LABE & 90 2 R e T AR IR R a8 . Bid &4 1 /i
2 1) X-B4 op S A 5T 45 A I 2 % B BRUKER SMART APEX 11 DUO B U R f7 5H% . 78 120(2) K T,/
Zg B PR A AL ) Mo K, 8148 (A =0.071 073nm) Lk w /20 4 75 200 42 75 59 55 . Ui 48 1% 0 98 3 1
SAINT F2£ 738 J5 3 H SADABS J7 ik #EA7 2 4 5 WS Re 1EH0) L 25 4 10 i B RG TE 06 ] SHELXTL 58 A . 2%
FH B — R B AR AR L SRS 4 2518 Fourier 4 BUE TS 3 38 & 5 A1 &5 09 A b, SR FH 4 0 I o
NI R A AR EUR T AT A 1 RS B e L AR TR & S BB . HoAh S A
B 1K (nm) B OO B0 W2 2,

£1 UEYMREEEE

1 2
Empirical formula Ces Hes Cly Fea Noy Oy Ces Hes BiF15Fea N2 Oy 5
T/K 120 120
Formula weight 1778. 91 1719. 34
Crystal size/mm? 0.24X 0.21 X 0.18 0.24X 0.22 X 0.19
Crystal system Monoclinic Monoclinic
Space group C2/¢ C2/c
a / nm 2.018 0(7) 20.108 0(18)
b / nm 1.918 0(7) 19.263 3(17)
¢/ nm 2.106 6(8) 20. 836 3(18)
a/ (") 90. 00 90. 00
B/ ® 107. 485(9) 107. 115(2)
Y/ 90. 00 90. 00
V / nm? 7.777(5) 7 713.5(12)
4 4 4
peaed / (g/cm?) 1.519 1. 481
#/ Cem 1) 0.598 0.479
No. of reflections 21138 20 472
No. of independent 6 840 6 798
Rin 0.079 6 0.03 71
RV, wR? 0.065 6, 0.185 4 0.039 5, 0.112 4
GOF® 1.062 0. 900

DR= S Fy|—|F.)/Z|Fols DwR={Z[w(Fo—Fe)?]/S[w(Fe)2 11V 5 3)GOF={3[w(Foy—Fe)?]/(n—p) ) V2,

®2 BAYHNEITERKNER

Metal M-Ni, /nm M-Nimine /nm Bite angle/ (")
0.213 9(2) 0.223 2(2) 76.68(8)
1 Fel, Fela 0.214 0(2) 0.222 7(2) 76.61(9)
0.215 4(3) 0.223 6(2) 76.31(9)
0.214 7(9) 0.222 8(10) 76.48(7)
2 Fel, Fela 0.216 1(11) 0.225 2(9) 76.34(4)
0.214 6(9) 0.223 8(9) 76.35(7)
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