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Syntheses, Structures and Magnetic Properties of Homochiral Spin-Crossover Iron(Il)
Schiff-Base Complexes
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Abstract: Two homochiral mononuclear spin-crossover iron(Il) complexes, namely, fac-A-[Fe(R-L,);](C10y), (1), fac-
A-[Fe (R-1,);] (C10,), (2) have been successfully synthesized by subcomponent self-assembly of Fe (Cl0,),, 4-
(imidazole-2-carboxaldehyde)butyronitrile and optical phenylethylamine derivatives. The two complexes have been
determined by single-crystal X-ray diffraction analysis, elemental analysis, IR spectra, 'H NMR spectra, UV
spectra and CD spectra. X-ray crystallography revealed that the iron(Il) center in 1 and 2 assumed an octahedral
coordination environment with six N donor atoms from three unsymmetrical bidentate chiral schiff-base ligands.
Each unit contained one [Fe (L);** cation and two ClO,~ anions. [Fe(L);]> components were chiral with A
configuration due to the screw coordination arrangement of the chiral ligand around Fe(ll) centers. The Fe(Il)-N
bond distances indicated that the Fe(Il) sites of 1 and 2 were in low-spin state. As for [Fe(L);]**, intramolecular 7r-
7 interactions were present between phenyl group and imidazole ring of an adjacent ligand. In 1 and 2, 3D
supramolecular architectures were formed through intermolecular C-H --- 77 interactions. Circular dichromism

spectra confirmed the presence of non-racemic chiral metal centers in solution for complexes 1 and 2. Magnetic
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measurements revealed that 1 and 2 displayed obviously spin-crossover behaviour at 232 and 250 K, respectively.

Complexes 1 and 2 crystallized in the same chiral space group with similar packing modes and intermolecular

interactions, therefore their different SCO bahaviors mainly resulted from substitution effect. CCDC: 1020956, 1;

1020957, 2.
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Fig.1  Preparation routes of complexes 1 and 2
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Table 1 Crystallographic data of complexes 1 and 2

Complex 1

Chemical formula CHsCLFeN 104
Formula weight 1 053.78
Temperature / K 173(2)

Crystal system Cubic

space group P23

a/ nm 1.721 3(2)

b / nm 1.721 3(2)

¢/ nm 1.721 3(2)

2
CaHgCLFeN 0,
1143.86

173(2)

Cubic

P23

1.737 70(4)
1.737 70(4)
1.737 70(4)
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2381
V / om? 5.100 0(10) 5.247 2(2)
A 4 4
D,/ (g+em?) 1.372 1.448
w/ (mm™) 0.465 0.462
F(000) 2 200 2392
6 range / (°) 3.35~26.00 3.32~25.03
Index ranges -19sh<s7, -17<k<11,21<[<14 -19=<h<20, -20<k<17, -20<I[<18
Reflections collected 4313 15 148
Rin 0.008 8 0.084 6
GOF (F?) 1.090 1.041
Flack 0.01(3) -0.04(5)
R, wRy (1>26(1)) 0.053 7,0.125 0 0.066 0, 0.173 4
R, wRy (all data) 0.058 1,0.126 4 0.109 2, 0.219 1

‘R=2NFJ-IFIZF,); "wR=[Zaw(F2-FA% Zw(F,

ol

F2 BEEYIF2HEZERKOmIER(C)

Table 2 Main bond lengths (nm) and bond angles (°) data of 1 and 2

1
Fel-N2' 0.192 3(4) Fel-N1 0.200 9(4) Fel-N2¥ 0.192 3(4)
Fel-NI¥ 0.200 9(4) Fel-N2 0.192 3(4) Fel-Nlv 0.200 9(4)
N2*-Fel-N2* 87.93(18) N2-Fel-NI¥ 90.60(17) N2-Fel-N2 87.93(18)
N1-Fel-NI* 99.94(14) N2"-Fel-N2 87.93(18) N2*-Fel-NI* 81.13(16)
N2*-Fel-N1 90.60(17) N2%-Fel-N1* 90.60(17) N2"-Fel-N1 169.00(18)
N2-Fel-NI* 169.00(18) N2-Fel-N1 81.13(16) N1-Fel-NI* 99.94(14)
N2*-Fel-N1* 169.00(18) N1"-Fel-N1" 99.94(14) N2"-Fel-N1* 81.13(16)
2
Fel-NI' 0.195 5(5) Fel-N3 0.204 0(5) Fel-N1¥ 0.195 5(5)
Fel-N3' 0.204 0(5) Fel-N1 0.195 5(5) Fel-N3" 0.204 0(5)
N1*-Fel-N1* 88.8(2) N1-Fel-N3" 168.5(2) N1*-Fel-N1 88.8(2)
N3-Fel-N3 101.17(18) N1"-Fel-N1 38.3(2) N1*-Fel-N3" 168.5(2)
N1'-Fel-N3 89.8(2) N1-Fel-N3¥ 79.8(2) N1"-Fel-N3 168.5(2)
N1-Fel-N3" 89.8(2) N1-Fel-N3 79.8(2) N3--Fel-N3" 101.17(18)
N1'-Fel-N3" 79.8(2) N3“-Fel-N3" 101.17(18) N1"-Fel-N3" 89.8(2)

Symmetry codes: for 1: ' —z+1/2, —x+1, y=1/2; ¥ —y+1, z+1/2, —x+1/2; "y, z, 03 ¥ z, %, 3 y+1/2, —2+1/2, —x+1; ¥ —z+1, x=1/2, —y+1/2;
for 2: ' —y+3/2, —z+1, x=1/2; ¥ z4+1/2, —x+3/2, =y+1; " y+1/2, —z+1/2, —x+1; ™ —z+1, x=1/2, —y+1/2; " y, z=1, x+1; ¥ z—1, &, y+1
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All H atoms and lattice perchlorate anions have been removed for clarity; Intramolecular interactions are illustrated as dashed line
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Fig.2 ORTEP diagrams showing the structures of complexes 1(a) and 2(b) with the atom numbering scheme at the 30%

probability levels
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Intermolecular C-H---7r interactions are illustrated as dashed line
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Fig.3 (a) Tail-to-tail fashion of intermolecular C-H---7r interactions for 1; (b) Three adjacent [Fe(L,);]** species formed

an artificial cage; (c) Each [Fe(L,);]*" cation linked with six surrounding cations; (d) 3D network topology for 1
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Supporting information for this article is available free of
charge via the Internet at www.wjhxxb.cn. CCDC 1020956-
1020957 contains the supplementary crystallographic data for
this paper. The data can be obtained free of charge from The
Cambridge Crystallographic Data Centre via www.ccde.cam.ac.

uk/data_request/cif.
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