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5 SYNTHESIS AND CRYSTAL STRUCTURE OF [ ( r '  -C5Me5)2Fe2S4] (PF6l2 

SHINJI INOMATA, HIROMI TOBITA, MAMORU SHIMOI, AND 
HIROSHI OGINO 
Department of Chemistry, Faculty of Science, 
Tohoku University, Sendai 980, Japan 

(Received April 18,1988) 

Abstract The title compound was synthesized by electro- 

chemical oxidation of (q5-C Me ) Fe s and its X-ray 

crystal structure was determined. A p -S ligand is 

converted to a !J -q -S ligand by the oxidation. 

Keywords: Crystal structure, electrochemical oxidation 
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The pdisulfido ligands in the complex (n -C Me ) Fe S ( 1 )  take 
different coordination modes One of them lies perpendicular to 

and the other parallel to the Fe-Fe axis (designated to -q -S 

and !J -S respectively). Many other complexes having the formula 

CpI2M2S4 (Cp' = substituted cyclopentadienyl) have been known, the 

structure varying with the change of metals. The diversity of the 

structures seems to depend on the number of valence electrons in 

the N2S4 core. 

behavior and the structure of such type of complexes is intriguing. 

5 5 2  2 4  

2 
2 2 

2 2 '  

Therefore the relationship between the redox 

A cyclic voltammogram of 1 exhibits a quasi-reversible one- 
-3 

4 electron redox wave in CH CN containing 0.1 mol dm 3 
(E = 0.30, E = 0.19 V V s .  SCE), which indicates the formation 

of [ ( n  -C Me ) Fe S 3 . The bulk oxidation of 1 at +0 .30  V 21s. SCE 

in CH CN containing NH PF interestingly gave the title compound 2, 
a two-electron oxidation product. 

Bu4NBF 

pa  5 pc + 
5 5 2  2 4  

3 4 6  

The X-ray single crystal structure of 2 was determined: 
Monoclinic with the space group of P2 / a ;  the lattice constants are 
a = 9.704(1), b = 17.953(3), c = 8.432(1) i, 6 = 95.40(4)', 2 = 2. 

Final R value was 0.052 for 5402 unique reflections with 
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FIGURE 1. Molecular s t r u c t u r e  of  2 .  

IF01 > 3o(/Fol). 
The complex has  a c e n t e r  of symmetry between Fe atoms. The 

conf igu ra t ion  of F e  S co re  changes remarkably by t h e  ox ida t ion :  

The p2-S2 l i gand  i s  converted t o  a p -n -S2 l i gand .  

i n  2 conforms t o  a d i s t o r t e d  octahedron. Both of t h e  d i s u l f i d o  

l i g a n d s  l i e  on t h e  plane almost perpendicular  t o  t h e  Fe-Fe a x i s .  
2 

2 This i s  t h e  f i r s t  example of Cp'M S type complex with t w o  p -Q -S 

l i gands .  A l l  t h e  Fe-S l eng ths  range between 2.276(1) and 2.288(1) 
2 8, and almost equal  t o  Fe-S(u -?l -S2) bond l eng ths  i n  1. 

2 
bond l eng th  i n  2 is  1.983(1) A, and belongs t o  t h e  s h o r t e s t  ones 

among t h e  r e l a t e d  d i s u l f i d o  complexes. The Fe"'Fe in t e ra tomic  

d i s t a n c e  i s  2.857(1) 8, which suggests  t h e  absence of Fe-Fe bond. 

2 2 4  
The Fe2S4 co re  2 

2 4  2 

The S-S 
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