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Abstract: Based on the bidentate schiff base ligands involving phenyl and imidazole groups, two homochiral
mononuclear spin-crossover iron(Il) complexes, fac-A-[Fe(S-L,);][Cl10,], (1), mer-A-[Fe(R-L,);][C104],- ELO (2) (L=
1-parachlorophenyl-N-(1-n-propylenyl-1H-imidazol-2-ylmethylene)ethanamine;  1,=1-phenyl-/N-(1-iso-butenyl-1H-
imidazol-2-ylmethylene)ethanamine) have been synthesized. 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 6 N donor atoms from three unsymmetrical bidentate chiral schiff base ligands. Each unit contained one
[Fe(L,);]** cation and two ClO,™ anions in 1. While 2 contained two [Fe(L,);]** cation, four ClO,” anions and one
diethyl ether molecular. [Fe(L,);]* components were chiral with single configuration due to the screw coordination
arrangement of the chiral ligand around Fe(ll) centers. The Fe(I)-N bond distances indicated that the Fe(ll) sites

of 1 were in low-spin state, while the Fe(ll) centers of 2 were in high-spin state. As for [Fe(L,)s]**, intramolecular
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-7 interactions were present between phenyl group and imidazole ring of an adjacent ligand. In 1 and 2,
supramolecular architectures were formed through intermolecular C—=H---7r and/or C—Cl---7r interactions. Circular
dichromism spectra confirmed the presence of non-racemic chiral metal centers in solution for complexes 1 and
2. Magnetic measurements revealed that 1 and 2 displayed obviously spin-crossover behaviour at 372 K and 146
K, respectively. Complexes 1 and 2 crystallized in different packing modes and intermolecular interactions, therefore

their SCO bahaviors were different. CCDC: 1020959, 1; 1020960, 2.
Key words: homochiral; spin-crossover; iron(ll) complexes; schiff base
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Fig.1 (a) Chiral configurations of octahedral complexes; (b) Preparation route of complexes 1 and 2
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N 11.59, FL 50 mer-A-[Fe(R-L,);][Cl04],- ELO (2): 41
ik 2, 7% .77% ., UV-Vis (CHiCN) A,:206,
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F1 BEYIM2HREZHIE
Table 1 Crystallographic data of complexes 1 and 2

Complex 1 2

Chemical formula CysHagClsFeNyOg CsHeCLFeNOsss
Formula weight 1 076.02 1051.84
Temperature / K 173(2) 173(2)
Wavelength / nm 0.71 073 0.71 073

Crystal system Orthorhombic Tetragonal
Space group P22.2, P4,

a/nm 1.120 77(5) 1.349 91(7)

b / nm 1.317 66(8) 1.349 91(7)

¢/ nm 3.328 08(19) 5.785 6(6)
V/nm? 4.914 9(5) 10.54 29(13)

A 4 8

D./ (g-cm™) 1.454 1.325

@/ mm™ 0.640 0.449

F(000) 2224 4 424

0 range / (°) 3.01~25.00 2.56~25.25
Index ranges -2<h=s13,-14<k<15-39<1<39 -11<sh<l15-16<k=<8-36=<I[<
Reflections collected 19 838 19 698

Riu 0.055 7 0.054 5

GOF (F?) 1.000 1.159

Flack x 0.00(2) 0.0(3)

Ry, wR, (I>20(I)) 0.048 5, 0.105 6 0.089 2, 0.196 0
Ry, wR,’ (all data) 0.080 0, 0.116 3 0.1512,0.224 5

R= SNEIFN T IE); "oR =] S w(F~F2P S w(F2)]”

F2 BEYIM2HEZERK@mMER(C)
Table 2 Main bond lengths (nm) and bond angles (°) data of 1 and 2

1
Fe(1)-N(1) 0.195 3(4) Fe(1)-N(6) 0.198 8(4) Fe(1)-N() 0.195 4(4)
Fe(1)-N©) 0.199 2(4) Fe(1)-N(7) 0.196 1(4) Fe(1)-N(3) 0.202 1(4)

N(1)-Fe(1)-N(4) 89.86(16) N(7)-Fe(1)-N(9) 80.90(17) N(1)-Fe(1)-N(7) 94.49(17)

N(6)-Fe(1)-N(9) 94.87(16) N(4)-Fe(1)-N(7) 93.00(16) N(1)-Fe(1)-N(3) 80.85(15)

N(1)-Fe(1)-N(6) 89.84(16) N(4)-Fe(1)-N(3) 169.87(17) N(4)-Fe(1)-N(6) 81.15(15)

N(7)-Fe(1)-N(3) 91.77(16) N(7)-Fe(1)-N(6) 172.72(17) N(6)-Fe(1)-N(3) 94.70(15)

N(1)-Fe(1)-N(9) 175.25(17) N(9)-Fe(1)-N(3) 98.06(16) N(4)-Fe(1)-N(9) 91.52(16)

2
Fe(1)-N1' 0.205 7(9) Fe(2)-N1¥ 0.209 09) Fe(1)-N1' 0.206 4(9)
Fe(2)-NI' 0.209 3(10) Fe(1)-N1' 0.207 6(9) Fe(2)-N1¥ 0.212 4(9)
Fe(1)-N3' 0.213 79) Fe(2)-N3" 0.220 9(9) Fe(1)-N3' 0.217 8(9)
Fe(2)-N3¥ 0.221 6(10) Fe(1)-N3 0.220 09) Fe(2)-N3" 0.221 7(8)
N1-Fe(1)-N1' 172.7(3) NI-Fe(2)-N1® 172.3(4) N1-Fe(1)-N1' 97.8(3)
N1-Fe(2)-N1¥ 89.1(3) N1-Fe(1)-N1 89.03) N1-Fe(2)-N1" 89.7(5)

N1-Fe(1)-N3! 77.5(3) N1'-Fe(2)-N3" 98.6(4) N1-Fe(1)-N3! 96.0(4)
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N1'-Fe(2)-N3" 86.5(3) N1-Fe(1)-N 173.4(4) N1%-Fe(2)-N3" 95.8(3)
N1-Fe(1)-N3! 94.4(3) N1%-Fe(2)-N3! 77.0(3) N1-Fe(1)-N3' 89.8(3)
N1'-Fe(2)-N3" 95.4(4) N1-Fe(1)-N 78.2(3) N1%-Fe(2)-N3¢ 77.0(4)
N3-Fe(1)-N3' 97.5(3) N3“-Fe(2) N3 174.4(4) N1-Fe(1)-N3' 98.5(3)
N1'-Fe(2)-N3' 99.7(3) N1-Fe(1)-N 78.6(3) N1%-Fe(2)-N3F 78.2(3)
N1-Fe(1)-N3' 90.2(3) Nl“-be(Z) N3 101.2(3) N3i-Fe(1)-N3' 95.0(3)
N3i-Fe(2)-N3 159.4(3) N3i-Fe(1)-N 163.7(3) N3_Fe(2)-N3' 95.4(3)

Symmetry codes for complex 2: ' 2—x, 2—y, 0.5+z; " 1-x, 1-y, 0.5+x

Symmetry operation of complex 2: ' 2—x, 2—y, 0.5+z; " 1-x, 1-y, 0.5+x

2 (o) b A2 A A Bk AL K F O 30%; BEA W 1 fac-A-[Fe(Ly)s PP &S 7 1 00 1 15 (b)
Fig.2 ORTEP diagrams showing the structures of complexes 1 (a) and 2 (c) with the atom numbering scheme at the
30% probability levels; (b) Side view of the fac-A-[Fe(L,);]** cation in 1
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Symmetry codes: for 1: ' 0.5+x, 0.5-y, 1-z; * 0.5-x, 1=y, 0.5+x; for 2: ' 2—x, 2-y, 0.5+z; " 1-x, 1-y, 0.5+«
K3 (a) EEW 10 —4E C-H---r 1 C=Cl---ar BB T4584; (b) TCE W) 2 09 4k C-H---7r 2> T 4544,
(©) LAY 2 0 44 18 T4 M2 A
Fig.3 (a) ID C-H---7 and C—Cl---7 supramolecular structure of 1; (b) 2D C-H---7 supramolecular network structure of 2;

(c) View of the 4* supramolecular network topology for 2

Cg3", 7350 2 DUKIRIR 7 I I B0 H3E Il Ce3, BARMRYIE 7 1 2Bk, EF LB
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O CgS5NTU~N2' 5 CU~C3 4 UKL ER 7 10, SRR FECALIE W — > /TR AL PR 58 R i
sk Cg5, WL A 2 AORIR 7 P B0 R EFENEAR P T2 L AERC & 2 TR mer 97,
Cegd F1 Cgb, 340 2 DBKMEIR 77 PTG BT.0o H3Y Fe(1)Fl Fe(2)5 6 4~ N it JE B S S L 43031 Ry
M Cg6l, 5 1AW AW 2N T — M AEH A 0.205 7~0.220 0 nm 1 0.209 0~0.221 7 nm, % Wi
S5, K 2¢ B BLEY 2455 TR REE &% 278 173 KIS AIES . B4 [Fe(Ly):*2& T
Py, WA ZERITT TS 2 AN [Fe(Ly)PHE T 4 4> WA 2 BN RIS B 43 AR FH ) . K s 2R 55 AR 48
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Be A L BRI TE L 2 A5 F N ar-ar AR B Dk s B4
M C-H SRR R RIRTE R 1 A5 F N C-
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W R RN 2R 1 g BRAE & A #EAIK D% £k 207 ~290
nm XL SGIEET 560 nm AT d-d BRIiT )
4 ) BC A R for 5 B (MILCT) W WA 068 | IF BH T L 5 0 1
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Fig.4  CD (top) spectra and UV-Vis (button) of complexes
1 and 2 in CH,CN
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HHERET AR 400 K BF89 3.39 em®-K-mol ™ B &
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