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A Novel d-f Heterodinuclear Complex: Hydrothermal Synthesis,
Crystal Structure and Magnetic Property of [Fe(phen);],[FeCe(tiron);]-6H,O

XIE Qing-Fan® CHEN Yan-Min HUANG Miao-Ling
(College of Chemistry and Life Science, Quanzhou Normal University, Quanzhou, Fujian 362000)

Abstract: A d-f heterodinuclear complexes [Fe(phen)s],[FeCe(tiron);] - 6H,0 (tiron=C¢H,04S,) was isolated from the
hydrothermal reaction of Ce(NO;);+6H,0, Fe(NOs);-9H,0, 1,10-phenanthroline and 4,5-dihydroxybenzene-1,3-disul-
fonate, and characterized by elemental analysis, IR, UV, TG and single-crystal X-ray diffraction analysis. The complex
crystallized in the cubic system, space group P2,3 with the cell parameters: a=2.194 09(4) nm, V=10.562 4(3) nm’,
7Z=4, F(000)=4 648, R,=0.045 1, wR,=0.107 7, S=1.07. In [FeCe(tiron);]°" unit with symmetry of C; was revealed
that the Fe** ion is in a FeOy distorted trigonal anti-prism coordination polyhedron completed by six phenolate O
atoms from three tiron™ ligands, and Ce™ in a CeOy distorted trigonal anti-prism coordination polyhedron completed
by three phenolate u,-O atoms and three O atoms from sulfonic group of three ligands. The [Fe (phen);* cations
and [FeCe(tiron);]°" anions via -7 interaction between phen ligands and electric attraction between cations and
anions was assembled into pseudo Host-guest type supramolecule in bougainvillea glabra-like. The magnetic
properties of the complex has been determined in the temperature range 2~300 K, indicating that the antiferro-
magnetic interaction between the central Ce(ll)-Fe(ll) ions. CCDC: 728509.
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4 Ce(NOs);-6H,0(0.5 mmol) . Fe(NOs);-9H,0(0.5
mmol) Tiron(1 mmol) ,phen(1 mmol) ,NaOH(2 mmol),
5 mlL CFEA 8 mL ZE 18K E T 18 mL 19 P 4F 5 Y
W OMREEN A THER I 2% F 175 CF =M
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3385;3277;1 635s;1 590m;1 470s;1 378m;1 293s;
1220vs;1185vs;1105s;1 046vs;858s,
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Table 1 Crystallographic data for the title complex

Formula CoHeCeFesN 1,055, Crystal size / mm 0.28%0.37x0.45

Formula weight 2 295.58 Range of 6/ (°) 2.3~26.0

T/K 291(2) Limiting indices 2T<h<24,-271<k<26-23<[<26
A/ nm 0.071 073 Reflections collected 54 894

Crystal system Cubic Independent reflections (R.) 6926 (0.087)

Space group P23 Max. and min. transmission 0.639 and 0.753




fift A A — BT AT 1 d-f 5 SUZTC 5 P [Fe(phen)s]{FeCe(tiron);] - 6H,0

%5 2 ] R 7K RS I i A 5 R 265
gk
o/ m 2.194 09(4) Refinement method Full-matrix least-squares on F>
V / nm 10.562 4(3) Data / restraints / parameters 6929 /0/458
A 4 Goodness-of-fit on F 1.072
D./ (grem™) 1.444 Ry, wR, [I520(1)) 0.045 1, 0.105 6
© (Mo Kar) / mm™ 1.024 R, wR, (all data) 0.052 6, 0.107 7
F(000) 4 648 Largest diff. peak and hole / (e-nm™) 284 and -471
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1M phen 1 %5 AE W W — T 4b 25 i 4 25 (853 1 736
em™PILLEE 2 849 H1 724 ¢m™, 42 phen 5 42 )& FL A
FHRFAE , 1220~1020 em™ i Fl — 2H 56 I SO fif TR i
FEAEM IR 1190 em™ MR FE 1Y v, (SO5) , i iR
HEW v (SOy) 5 R EI/J Tiron(1 046 cm™)AH bt ) 3 24
1050 #1033 em™, voco(1 266)F voo(1094 cm™)
5 Tiron (1293 #1105 em™) #LZIE T 27 I 11
em™ X EEI R AR E Tivon 25 BLALFFAE2

LA DMSO A # F%E T 1.0x10° mol -dm™ AL
B WS —0] WOGTE | et BRAE RN fof BRAE 53 5
£ T 263 nm(e=481950 dm*-mol™-cm™)(H HE 47 JH)
A1 512 nm(e=6 885 dm*-mol'+cm™), 7-7* BKiL 5
Phen(268 nm)#! Tiron(293 nm)#H F & 24 T ##%
23 RIkEN

BeA ) BRI A S T3 2, 0 T8
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Table 2 Selected bond lengths (nm) and angles (°) for the complex

Ce(1)-0(2) 0.244 7(3) Fe(1)-0Q2)#1
Ce(1)-0(8) 0.258 9(4) Fe(1)-0(2)
Ce(1)-0(2)#1 0.244 7(3) Fe(1)-0(1)#1
Ce(1)-0Q2)#2 0.244 7(3) Fe(2)-N(2)
Ce(1)-0(8)#1 0.258 9(4) Fe(2)-NQ2)#3
Ce(1)-0(8)#2 0.258 9(4) Fe(2)-N(2)#4
Fe(2)-N(1)#3 0.195 3(4) Fe(3)-N(3)
Fe(3)-N(3)#6 0.197 5(4) Fe(3)-N(4)
Fe(3)-N(4)#6 0.199 1(4)

0(8)-Ce(1)-0(8)#1 115.84(14) 0(2)#2-Ce(1)-0(8)

0(8)-Ce(1)-0(8)#2 115.84(14) 0(2)-Ce(1)-0(2)#2

0(2)-Ce(1)-0(2)#1 62.74(11) 0(2)#2-Ce(1)-0(8)#2
0(2)#1-Ce(1)-0(8)#1 68.16(12) 0(2)-Ce(1)-0(8)#2
0(2)-Ce(1)-0(8)#1 103.10(12) 0(2)-Ce(1)-0(8)
0(2)#1-Ce(1)-0(2)#2 62.74(11) N(1)-Fe(2)-N(2)
0(2)#1-Ce(1)-0(8)#2 103.10(12) N(1)-Fe(2)-N(1)#4
0(2)#1-Ce(1)-0(8) 129.87(12) N(1)-Fe(2)-N(2)#4
0(2)#2-Ce(1)-0(8)1 129.87(12) N(1)-Fe(2)-N(2)#3
0(8)#1-Ce(1)-0(8)#2 115.84(14) N(2)-Fe(2)-N(2)#3

0.209 1(3) Fe(1)-0Q2#2 0.209 1(3)
0.209 1(3) Fe(1)-0(1) 0.198 2(3)
0.198 2(3) Fe(1)-0(1)#2 0.198 2(3)
0.196 7(4) Ce(1)-Fe(1) 0.344 2(13)
0.196 7(4) Fe(2)-N(1)#4 0.195 3(4)
0.196 7(4) Fe(2)-N(1) 0.195 3(4)
0.197 5(4) Fe(3)-N(3)#5 0.197 5(4)
0.199 1(4) Fe(3)-N(4)#5 0.199 1(4)
103.10(12) N(3)-Fe(3)-N(4) 82.43(15)
62.74(11) N(3)-Fe(3)-N(4)#5 94.93(15)
68.16(12) N(3)-Fe(3)-N(3)#5 90.84(15)
129.87(12) N(3)-Fe(3)-N(4)#6 171.19(16)
68.16(12) N(4)-Fe(3)-N(4)#5 92.44(15)
82.69(16) 0(1)-Fe(1)-0(2) 79.13(12)
94.55(16) 0(2)-Fe(1)-0(2)#1 75.04(12)
90.37(16) 0(1)-Fe(1)-O(1)#1 97.85(13)
174.55(16) O(1)-Fe(1)-0(2)#2 111.52(12)
92.60(16) 0(1)-Fe(1)-0(2)#1 150.62(12)

Symmetry code: #1: =1/2+z, 1/2—x, 1—y; #2: 1/2—y, 1=z, 1/24x; #3: 1-z, 1/24x, 3/12-y; #4: =1/2+y, 3/2-z, 1-x;

#5: 124z, 1/2-x, —y; #6: 12—y, —z, —1/2+x.
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Fig.1 (a) Molecular structure of the complex; (b) coordination environment of metals in [FeCe(tiron);]*
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All the hydrogen atoms and free water molecules are omitted for clarity
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Fig.2 Packing diagram of the complex
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Fig.3 Assemble view of supramolecule with pseudo Host-guest units in bougainvillea glabra-like
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Fig.4 Thermal variations of x,, and y.,I' for complex
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2 K for complex
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